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- Acips.—J. McEwen, 1504. 
(com.), 1651. W. Gerroway, 1673. S. B. 
Bowen, 2035. W. I. Wis» (com.}, 2119. 
ApventisInc, A‘vertisements, &¢.—J. Coxen, 
1581. J. Bailey, 1695. 
AERATED Liquids, Mineral Waters, Aerating 
&e.—J. Bennett, 1892. 


W. P. Thompson 


Machines, Avrostation, Balloons, &c. 
—B. W. Maughan and 8. D. Waddy, 1552. N. 
de Ieles« heff, 1824. 

Arr-Enoines, &¢.—R. M. Marchant and T. 
Wrigiey, 1501. C.D. Ab-l(com.), 1677. F. W. 
Crossley, 1722. J.J. Butcher, 1835, 

Arr, Gases, and Vapours (Pumping, Forcing, 
Exhausting. Compressing, &c.)—O. llis, 
1485. J. Weibel and P. Piccard, 1761. 

ALKALIES (Soda, Potash, Lithia, Ammonia.) — 
J. W. Gatehouse, 1557. W. L. Wise (com.), 
1622. R. Jervet, 1842, 

ALUMINIUM (Sa'ts), Alumine, Alum, &c.—W. 
P. Thompson (¢Gom.), 1577. 

Armour Plates, &c.—F. A. Krupp, 1675. J. 
W. Spr neer and W. B-gshawe, 1920. 


AsPHALTE, Bitumen, Tar, Pitch, 
B. Stewart, 1542. 

ANGER?, &¢c.—G. Heaton, 1483. 

Axtrs, Shatts, Bearings, Journals, Axle Boxes, 
&e.—W. G. M:tcheil, 1612. H. Clegg, 1651. 

Bacs, Portmanteaus, Sacks, Holders, Satchels, 
Reticules, Knamacks, Vulises, &c.—I. and J. 
Bibby, J. and W. B:ron and J. Duerden, 1547. 
ag Abel (com.), 1676. W. A. F. Blakeney, 
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Banps, Be!ts, Straps, Chains, and Ropes for 
Driving Machinery, Belt Shippers, &c.—F. 
— 1490. R. Paton, 1648. J, Sheldon, 

78. 

Banps (Misceilaneous).—J. Sheldon, 1678. 

Batus, Bathing Appliacces, Lavatories, &c.— 
A. F. Morrison, 1574. 

Beanincs, &c.—D. Skeoch, 1544. R. Balder- 
ston, 1706. 

Engines, Fans, Bellows. &c.—F. 
‘L. Seye-, 1505. A. J. Boult (com.), 1636. 

Borers, Coppers, Kiers, &c.—J. B. Stewart, 
Hhbrtley, Z. Sugden and C. Parker, 

95, 


Botts, Pins, Studs, Wrist Pins, &c.—J. 


Buchanan and G. Brown. 1771. J. Jeavons 
(com.), 1901. 
Bone, Horn, Ivory, &¢.—E. Rosenwald 


{com.), 1474. 

Booxs, Albums, Portfolios, Book Covers, Book- 
Cases, Buck Slides or Holders, Bookbinding, &c. 
—JJ. and F. R. Baker, 1624. L. A. 
Groth (com.), 1654. L. Wise, 1787. R. Moser, 
1943. L. Alderson, 2007. 

Boots, Shoes, Leggings, Clogs, Cleaning 
Boots, Keot-jacks, &.—H. Morris, 1473. W. 
H. Stevens, 1478. E. D. J. Newport, 1580. J. 
Hinks and T. R. Baker, 1624. W. R. Lake 
(com.), 1890. 

Bortxe, Drilling, and Rifling, Gimlets, Augers 
Drills, Reamers, Boring Bits, Ratchet ane other 


Praces.—G, Heston, 1483. W. P. Thompson | 


| (com.), 1496. J. Wade, 1603. S. Borland, 
2001. 


Bott.Les, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Bottles, &e.—J. J. H. Schulz, 1688. F. Hall, 
1670. W. R. Lake (com.),1770. N. Thompsen, 
1798. J. Hamer, 1799. N. Thom4son, 1942. 
J. Edwards, 1957. 

Boxes, Cuses, Bins, Chests, Trunks, &c.—E. 


Wrizht, 1,700. G. Partridge, 1720. A. G. 
Sp ight, 1939. F. Hipgrave, 1993. C. Hal- 
ford, 1994. 


Breap, Riscuits, &e.—J. Beatty, 1672. J. 
Bailey, 1695. J. H. Johnson (com.), 1953. 

Breaks for Machinery, Stop Motions, &e.— 
W. H. Beck (com.), 1476. J. Mangal), 1629. 
J.C. Steve: son, 1874. 

Breaks for Reilways, Tram Cara, and Road 
Carringes, &c.—J. Armstrong, 1551. 

BrewinG, Treating Mait, and Malt Liquors.— 
W. and T. T. Bucknali, 1550. E. B. Dixon, 
2112. 

CaLenpars, &c.—J. C. Sellirs, 1543. 


Canats, Rivers, Canal Locks, &c.—W. R. 
Lake (com.), 1724. 
Cans, &c.—J. Fowler, 1667. R. Dunlop, 


1809. 
Carps, &c.—J. Juhnson (com.), 1582.’ J. 
F. Schwrz, 1713. J. Lewthwaite, 1851. 

CarriaGeEs, Cabs, Omnibuses, Waggune, Carts, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—F. Arm- 
strong, 1725. J. W. and H. J. Davey, 1755. C. 
Hill, 1800. C. Healey, 1811. W. J. Brewer, 
1862. J. E. Daweon and A. C. Bluett, 1585. 
W. Walker, 1908. 

Carntripces, Cases and Holders, Percussion 
Caps, &c.—G. Pitt (com.), 1525. H. Pieper, 
P. Jers-n (com.), 1767. H. Simon (com.), 1972. 
J.H. Dunn, 1973. 

Casxs and Barrels, Cask-stands, Vent-pegs, 
Tilting Caske, &e.—W. A. Todd, 1637. G. 
White, 1693. J. H. Hedlev, 2015. 

Castine and Moulding, Plastic Compos'tions, 
&e.—P. M. Justice (com.), 1578. J. Wright, 
1658. H.J. Haddan (com.), 1897. 

CENTRIFUGAL Machines, &:.—C. H. Haubold, 
1749. A. G. Brookes (com.), 1936. A. G. 
Brookes (com.), 1937. 

Cuarns. Chain Cables, Shackles, Links, Swivele, 
&c.—J. Buchanan and J, Brown. 1771. 

Cuarcoat, Coke, Carbon, Lamp-biack, Plum- 
bago, &c.—R. Dixon, 1856. 

CuEmicaL Compounds, Vessels, Apparatus, 
Manufactures and Processes (miscellaneous), &c.— 
J.C. Waterhouse, 1628. 8. J. Walden, 1710. 

Cuucks, &«.—W. P. Thompson (com.), 1496. 

Cisterns, Water Tanks, Reservoirs, Vats, &¢.— 
W. H. Luther, 1772. 

CLEANING and Polishing, (Miscellaneous) &c. 
—R. Wallwork, 1566. 

Crocxs, Watches, Chronometers and other 
Timekeepers, Watch Keye, &c.—J. A. Lund, 
1523. 


CLutTcHes and Boxes, &c.—F. Hol- 
gate, 1490. 

CoatTinc, Covering, Plating, Sheathing, Gild- 
ing, Bronzing, &c.—E. H. C. Colley, 1685. 

CoFFEE, Cocoa, and Tea; Coff-e-pots, Tea, 
pots, Urns, &.—G. H. Pfeif-r, 1516. 

Copyine, Tracing, Drawing, Writing, Rule- 
Paper, &c.—H. Walbiook «nd W. Wo'!ff, 1517. 
E. Lane, 1841. 

CorxscrEws, &¢,—R. Dolberg (com.), 2022. 

CrucisLEs and Mentina Pors, &c.—J. C. 
Waterhour, 1628. 

Currs, &c.—F. 5. Turner, 1480. 


.), 1615. E. H. 


~C. Colley, 1685. J. H. Johnson (com.), 1742. 
A. M. Hopkins, 1804. J. Lewthwaite, 1851. 
E. C. Bourne, 1872. P.R. Allen, 1888. J. H. 
Johnson (com.), 1931. W. R. Lake (com.), 
opty A. J. Boult (com.), 1946. B. Goulton, 

CyLInDERS, &c.—J. W. and J. Hirst ani J. 
Bottomley, 1487. H. Clegg, 1667. E. Earle, 
1741. H. J. Haddan (som.), 1763. H. A, 
Walker, 1782. A. B. Wilson, 2016. 

Dentistry, Artificial Teeth, Tooth Powder, 
&c.—R. H. Brandon (com.), 1729. 

Di:InFECTING, Deodorising, Fumigating Appa- 
ratus and Compositions, &c.—J. W. Gatehouse, 
1557. J. H. Johnson (com.), 1614. 

and Rectifying.—F. J- 0. Farrell, 
1584. <A. Maubré, 1666. J. H. Loader, 1697. 
J. Kirkaldy, 1816. 

Doors, Gates, and Door Fanriture.—J. 
Stones, and C. Kirby, 1559. D. B. Gibson, 1610. 
E. V. Bailey, 1955. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, Traps, Sinke, &e.—A. M. Clark (com.), 
1488. R. Oakley, 1843. 

Drinki1nG VESSELS, Tumblers, Cups, Saucers, 
&c.-—F. Hall, 1670. 

DryinG or Desiccating, Expeliing Moistures, 
—J. M. Sutton, 1715. A. Annandale, 1751. 

Dyreinc and Staining.—C. F. Cross and E. 
J. Bevan, 1548. 

Dyes, and Printiing Coiours, Dyeing and Stain- 
ing, &c.—J. W. Gatehouse, 1557. W. H. Spence 
(com.), 1589. A.M. Clark (com.), 1683. J. H. 
Louden, 1697. P. J. Meyer, 1788. 


EARTHENWARE and Porcelain, Ceramic Ware 
Terra-cotta, &c.— J. Teggin, 1498. 8S. Crowther, 
1887. 


Execrricity, Galvanism, and M«gaetism, and 
their Application.—J. Gray, 1475. J. A. Ken- 
d:ll, 1481. J.B. Rogers and H. U’Connor, 1518. 
H. H. Lake (com), 1538. H. H. Lake (com.), 
1541. H. E. Newton (com.), 1556. L. Elmore, 
(com.), 4565. A.M. Clark (com.), 1618. 8. P. 
Thompson, 1639. G. W. von Nawrocki (com.), 
1640. C. A. Mulholland, 1641. J. 8. Selbon, 
16444 E, Elmore (com.), 1645. C. V. Boys and 
H. H. Cunynhame, 1647. E. H. C. Colley, 
1685. J. M. M. Munro, 1704. S. J. Wallace, 
1710. M.Deprez, 1736. M. Deprez, 1737. T. 
E. Elmore, 1754. 5S. Pitt (com.), 1756. T. 
Wiesendanger, 1757. E. G. Brewer (com.), 
1785. G. Baron de Overbeck, 1789. F. Wynne 
1791. RR. Tatham and A, Hollings, 1794. J. G. 
Parker, 1801. P. M. Justice (com.), 1803. J. 
C. Mewburn (com.), 1805. H. Edmunds, 1812. 
A. M. Clark (com.), 1514. BR. E. B. Crompton 
and G. Kapp, 1877. W. R. Laks (com.)! 1889. 
R. V. Ash, 1894. J. and R. P. Seidon, 1924. 
C. E. Clarke, 1932. G. Binswanger and T. S. 
Sarney, 1969. 


Exectric Light.—W. R. Lake (com.), 1617. 
B. J. B. Mills (com.), 1620. T. M. Newton, 
1623. J.L. Huber, 1646. T. Codd, 1632. E. 
Lumley, 1684. F. H. Varley, 1745. J.T. 
King (¢om.), 1753. T. Wiesendanger, 1759, 
J. Henry and H. B. Bourne, 1760. L. B. Miiler, 
1774. E. Muller, 1776. H. Edwunds, 1812. 
J. W. Swan, 1832. A. Partz, 1848. A.P. 
Lundberg, 1871. W. Houghton, 1911. 

Fasrics, Elastic Fabrics, &c.—H. J. Haddan 
(com.), 1611. A.C. Henderson (com.), 1703. J. 
Barnes, 1712. F. K. de Stasicki (com.), 1744. 
H. H. Lake (com.), 2088. 

Fences, Fencing, Hurdles, Railings, Palings, 
&e.—W. J. Smith, 1597. 

Fisres (Obtaining and Treating).—W. 


A 
| Barlow (com.), 1768, W. R. Lake (com.), 1866" 
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Finks and Clips, Paper Fasteners.—M. Bauer 
(com.), 1719. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water. Softening Water.— 
H. J. Haddan (com.), 1733. C. H. Haubold, 
1749. J. Kirkaldy, 1816. 

FINIsHING and Dressing Woven Fabrics, Yarns, 
and Threads, &c.—C. P. Cross and E. J. Bevan, 
1548. E. H. C. Colley, 1685. J. Kerr, 1867. 
J. Smith, 2004. 

Frre-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice, &c.--H. Tolley, 1515. 
G. Pitt (com.), 1525. H. Pieper, 1571. P. M. 
Parsons, 1738. W. Anson and J. Desley, 1833. 
L. A, Groth (com.), 1849, W. Gardner, 1854. 
E. Harrison and F. Beesley, 1903. H. H. Lake 
(com.), 1909. 

Firz-Enoines, Extinguishing Fires, &c.—C. 
D. Abel (com,), 1554. W. R. Luke (com.), 1907. 
Engel (com.), 1921. E. J. C. Welch, 

Frre-Escapes, &c.—W. R. Lake (com.), 1907. 

Furnaces and Fire-boxes, Supplying Furnaces 
with Fuel, &c.—F. L. Jeyes, 1505. 8. Schu- 
mann, 1520. P. M. Justice (com.), 1578. J. 
Imray (com.), 1619. W.R. Lake (com ), 1748. 
E. Maw 1875. 

FurniturE, Bedsteads, Tables, Cabinets, 
Chairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &.—E. Smith, 1662. J. Barnes, 1712. 
J. W. and H. J. Davey, 1755. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games, Gymnastic 
get H. Stevens, 1478. W. P. 
Thomyson {com.), 1529. J. J. Ridge, 1634. 
G. A, Adkins,1709. J. F. Schwarz, 1713. J. C. 
Rogers, 1847. 

GARDEN ImpLEMENTs.—W. Smethurst and I. 
T. Crook, 1063. 

Gas, Gasometers, Holdere, and Retorts.—R. 
M. Marchant and T. Wrigley, 1501. J. H. 
Kidd and I. J. Barnard, 1522. G. F. Redfern 
(cum.), 1855. 

Gems, &c.—A. J. Struthers, 1519. 

Gass (Making and Treating) and its Applica- 
tions.—H. J. Allison (com.), 1688. 

GLoves, Gauntlets, Mittens.—E. D. J. Neu- 
pert, 1580. J. Martin, 1600. J. Hinks and F. 
R. Baker, 1624. 

Guycertne.—I. Venables, Fu 
O’F .rrell, 1584. 
aa and Seeds (Treating, &c.)—B. Page, 
780. 

GREENHOvsES, Hothouses, Conservatories, 
Forcing Pits, and Frames.—C. E. Osborn, 1773. 

GrinpinG, Crushing, und Disinteygrating Corn, 
Grain and Seeds, and Dressing Flour.—A. 
J. Struthers, 1519. W. R. Lake, (com.), 1564. 
J. S. Sutcliffe, 1752. J. H. Johnson (com,), 
1797. <A. J. Boult (com.), 1859. 

Harrpressinc, Shaving, Pomades, &c.—W. 


1479. 


_H. Williams, 1731. 


Hammers, Hammering, &c.—F. C Glaser 
(com.), 1723. 

HAnvieEs, &c.—G. L. Tuke, 1671. 

Harsours, Breakwaters, Piers, &c.—G. 
J. Kirchenpauer and L. H. Philippi, 1864. J. 
Bowman, 1982, 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebage.— 
E. Edwards (com.), 1881. 

Hats.—M. Heslam, 1669, A. C. Henderson 
(com.), 1703. L. F. Morsh and J. Cree, 1963. 

Heating, Warming, and Eyaporating, Obtain- 
ing ond Regulating Heat, &c.—W. Whittle, 
1514. W. P. Thompson (com.), 1585. W.A. G. 
Schonheyder, 1604. J. H. Johnson (com.), 1614. 
F.C. Olney, 1705. W. H. Williams, 1731. J 
Weibel, 1761. R Oakley, 1845. W. L. Wise 
1870. E. Maw, 1875. H. Brinsmead, 1882. 

Koists, Jacks, Lifts, Winches, Cranes, 
Capstans, Windlasses, Raising, Lowering and 
Moving Heavy Bodies, Raising from Mines.—J. 
Stones and I. Kirby, 1559. J. Mangnall, 1629. 
F. J. Clarke, J. W. Graham and J. Kirby, 1682. 
T. Scale, 1689. A. Atword and T. W. Barber, 
1873. T. H. Ward, 1925. 

Hoops, &c.—A. A. Eichler, 1815. 

HorsE Shoes, Shoeing Horses, Shoes for Ani- 
mals, &c.—H. J. Haddan (com.), 1763. 

INDIARUBBER, &¢.—E. H.C. Colley, 1685. A. 
H. Hutb, 1865. 

Insectors, &c. —A. Budenberg (com.), 1642. 

InsuLatInG, &c.—A. C. Moffatt and W. H. 
Wardale, 1783. 

&c.—F, A. Hill, 1696. 

Jars, Jam Pots, &¢.—N. Thompson, 1798. 

JEWELLERY, &¢.—H. Nash, 1707. W R. 
Leake (com.), 1726. 


Knee Caps.—E. Edwards (com.), 1881. 

Knittinc, Looped Fabrics, Tatting, Crochet- 
ing, &c.—F. and S, Keywood, 1527. 

Knives, Forks, Table Cutlery, Knife Cleaners, 
&e.—R. Wallwork, 1566. G.T. Tuke, 1671. 

Lace.—J. Chapman, 1531. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture, Lighting and Extinguishing Lamps, 
Artificial Light, Producing Light, Candlestick, 
Candelabra, &c.—W. B. Wicken, 1447. «6. H. 
Johnson (com.), 1450. A. Chamberlain and G. 
Hookham, 1594. A. E. Edwards, 1605. Sir J. 
N. Douglass, 1633. G. W. Von Nawrocki (com.), 
1640. J. Hinks and F.R. Baker, 1699. I. Falk, 
1735, A.J. Boult (com.), 1858. ee 

Matt.—E. P. Alexander (com.), 1437. 

Manouts, &c.— H. Clegg, 1661. 

Manure; Treating Sewage.—M. Zingler, 
1469. J. H. Kidd and T. J. Barnard,1522. J. 
M. Sutton, 1715. 

MARKING Goops, A. Wecxbecker 
and L. Schwale, 1402. 

MATHFMATICAL, Surveying, and Astronomical 
Instruments.—E. Lane, 1841. 


MEAsvuRES, Measuring, &c.—C. A. Weck- 
becker and L. Schwabe, 1402. 
MEDICAL TREATMENT of Animals.—G. 


Jeanes, 1422. 

MEDICAL TREATMENT of Man.—R. V. Ash, 
1895. 

Meratiic Attors, &c.—J. Lewthwaite, 1553. 
A. J. Bouit (com.) 1860. 

Mertats (Annealing, Tempering), &c.).—V. 
M:lward, 1900. 

Merats (Casting, Moulding, &c.)—A, Sauvee 
(com.) 1508. 

Meraus, (Coating, Plating, &c.)—A. Buillif, 
1569. W. H. Spence (com.), 1530. W. H. 
Luther, 1772. A. C. Moffatt and M.H. War- 
dale, 1783. J. Tinn, 1967. H. F. Taylor and 
G. Leyston, 2012. 

Merats (Cutting, &c.)—A. N. Hopkins, 1804. 
P. R. Allen, 1888. 

MetTa.s (Smelting, &c.)—F. L. Jeyes, 1505. 
J. Griffiths, 1509. J. Struthers, 1519. J. Lewth- 
waite, 1553. J. Imray (com.), 1555. L. Elmore 
(com.), 1565. C. Pieper (com.}, 1602. J. Imray 
1619. J.C. Waterhouse, 1628. J. Rle; «nd G. 
S. Packer, 1660. A.K. Huntington and W. E., 
Koch, 1758. J. Archer, 1836. A.J. Boult 
(com.), 1860. 

Meters, Measuring Liquids and Fluids, &c.— 
W. R. luke (eom.), 1561. O. Imray (com.), 
1917. 

Mixx, &c.—H. J. Allison (com.), 1663. F.T. 
Bond, 1916. 

Minino, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lizhting, 
and Ventilating Mines.—R. Pearson, 1784. 

Mrx1nG, Kneading, Mashing, Stirring, Agitat- 
ing, &.—A. H. Frost and F. Earl, 1734. A. 
K. Huntington and W. E. Koch, 1758. 

Motive-PoweR Machines, Obtaining Motive 
power, &c.—Hi. A. Bonneville (com.), 1545. J. 
H. Johnson (com.), 1868. J. C. Stevenson, 1894. 

Music, &c.—H. J. Haddan (com.), 1512. E. 
G. Brewer (com.), 1838. 

Natts, Spikes, Bolts, Rivets, Screws, &c,-- 
J. Jeanes (com.), 1901. 

NEEDLEs, Milward, 1900. 

Nuts and Washers.—H. J. Brewer, 1484. E. 
and A. E. Gilbert, 1558. 

or Lubricating, &c.—O. Jensen (c»m.), 
1521. W. G. Mitchell, 1612. R. Balderston, 
1706. I. Holland, 1840. 

O1ts, Fatty Matters, Grease, &¢«.—J. W. 
Gatshousee, 1557. J. Fowler, 1667. W.P. 
Thompson (com.) 1817. G. A. J. Schott, 1935, 
4. M. Clark (com.), 2000. 

OpticaAL Instruments, Optical Illusions, 
R. Reynolds and F. W. Branson, 1650. 

ORNAMENTING, &c.—A. Baillif, 1569. H. J. 
Allison (cvm.), 1688. 

Ovens and Kilns.—R. Dixon, 185t. 

Pacxinc Goods, &c.—J. H. Johnson (com.), 
1582. E. Wright, 1700. G. Partridge, 1720. 
A. A. Eichler, 1815. <A. G. Speight, 1939. 

Parnts, Colours, Varnishes, &c.—J. W. Gate- 
house, 1557. F. Wirth (com.), 1630. A.M. Clark 
(cum.), 1653. H. J. Haddan (com.), 2009. 

PaPpER Pasteboard, Papier Mache, Paper 
Hangings.—G. Johnston and J. Molony, 1530. 
C. F. Cross and E. G. Bevan, 1548. R. H. 
Brandon (com.), 1608. H. J. Haddan (com.), 
1733. A. Annandale, 1751. 

PAPERHANGING, &¢.—F. Ramsay, 1757. 

Pencits, &c.—J. H. Johnson (com.), 1659. 

Pens, Penholders, Pencils, Pencil Cuses, &¢.— 
B. S. Cohen (com.), 1598. V. Milward, 1900. 


| Fairlie, 1668. 


PeERAMBULATORS, &c.—A. W. J. Swindells, 
1499. O. Wolff, 1834. 

and Photographic Apparatus, 
&c.—R. H. Brandon (com.), 1608. R. Reynolds 
and F. W. Branson, 1650. G. Robey, 1960, 
W. Cooke (com.), 1971. 

Protures, Portraits,&c.— L. Wise, 1787 (com.), 

Pins, &c,—H. Nash, 1707. 

Pires, Tubes, and Syphons: Joiniry Pipes, 
G. F. Deacon, 1489. J.C. Garratt, 1492, J, 
J. Burbridge, R.C. Thorpe and T. Oakley, 1493, 
J. C. Merryweather, 1822. 

Pistons, &c.—J. Teggin, 1498. 

Pianta, &c.—W. R. Lake (com.), 1691. W, 
A. Barlow (com.), 1768. 

Posts, &c.--J. Mellor, 1948. 

PrREsERVING Food, &c.—O. J. Ellis, 1485. G, 
Partridge, 1720. A. H. Frost and F. Earl, 1734, 
W. Dow: ie and W. J. Sage, 1810. R. H. Row. 
land and T. F. Stidolph, 1839. 

Presses, Compressing, &c.—J. Potter, 1807, 

Printine and Transferring: Type and other 
Surfaces for Printing, Composing, and Distribut. 
ing Type.—A. Sanvre (com.), 1508. J. B, 
Edmondson and J. Carson, 1086. <A. Godfrey, 
1501. C. H. Davids, 1665. 

Carriages, &c.—F. J. C'arke, J, 
W. Graham and J. Kirby, 1682. T. Seale, 1689. 
F, Wynne, 1791. 

PropeLLING Machinery, Transmitting Power 
and Motion, Converting Movements —F. 
Crossley, 1722. P. R. Allen, 1888. F. Jenkin, 
1913. W. O. Aves and G. Muss, 1980. H. H. 
Lake (com.), 2183. 


ProreLuine Ships, Propellers, Paddle-wheel, 
and Screws.—W. Brierley (com.), 1716. J. 
Johnson (com.),1792. 8. W. Snowdeu, 1923. 

Putters, &c.—W,. Hargreaves and R. 
wo d, 1741. 

Pumps, Pumping and Forcing Liquids, Pump. 
ing and Raising Water and otner Liquids, 
Pumps, Pisions, and Packing.—J, Tegsin, 1493, 
P. Dunlop, 15389. J. E. Hodgkin (ev1.), 1560, 
A. Budenberg (com.), 1842. J. G. Joc+y, 1823 
J.J. Butcher, 1835. J. H. Johnson (vom.), 1863- 
W. P. ‘Thompson (com.), 1886. 


Raitways, Carriages, Coupling, Uncoupling, 
and Altering Positions of Carriage and Engines,.— 
J. Slater and 8. Owen (com.), 1528. J. Arm- 
strony, 1551. J. T. Leighton, 1587. R. Hill 
and E. Cockerill, 1635. S. Roberis, 1637. J. 
B. Adame, and J. Telford, 1694. KR. Pearson, 
1784. W.M. Smith, 1878. W. Walker, 1903. 


Raitway, Permanent Way, Rail Joints, Chairs 
and Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and 
Turn-tables, &¢.—R. M. Ordish, 1513. H. and 
E. F. Arton, 1613. A. W. Pigoit, 1626. R. @. 
T. Scale, 1689. G. Wooda dT. 
Wilton, 1781. H. P. Alexander (com.), 1825. 
G. Grover, 2019. 

Reapine and Mowing, &c.—B. G. Hall, 1769. 

REFRIJERATING and Freezing, Covling Liquids, 
Making Ices, &c.—O. J. E\lis, 1485. J. Within- 
shaw, 1595. J. H. Johnson (com.), 1596. W. 
A. G. Schonheyder, 1604. J. H. Jvhnson 
(com.), 1614. W. R. Luke (com.), 1727. E. 
Maw, 1875. E. T. Bond, [916. 

Reaisterine, &c.—Sir A. C. Campbell and 
W. T. Gvolden, 1482. T. A. Silverwood, 1526. 
W. R. Lake (com.), 1561. E. H.C. Coliey, 1689. 
B. J. Maloney, 1778. J. Imray (ccm.), 177%. 
E. J. C. Baird, 2008. 

Roors.—C. E. Osborn, 1773. 

Rores Cords, &c.—F. Holgate, 1490. T. 
Seale, 1689. 

Sampues, Specimens, &c.—M. Baner (com.), 

9. 


Saws, &c.—W. R. Lake (com.), 1615. B. 
Goulton, 1977. 

Screws, Screw Drivers, &c.—W. P. Thomp- 
son (vom.), 1495. M. Wadsworth, 1853. A. M. 
Clark (com.), 1910. 

ScuLpTuRE.—A. Baillif, 1569. 

Sewina, &c.—S. Pitt (com.), 1562. W. Scott 
and D. 8. Morrison, 1627. J. McHardy, 1828. 
C. Pieper (com.), 1880. W. R. Like (cum), 
1890. J. Heggan, 1897. V. Milward, 1900. 

Suears, &.—J. W. White and F. Andas, 
1549, 

Suirs and Boats, &c.—W. M. Smith and R. 
R. Swan, 1625. W. Morris, 1653. TT. H. F. 
Engel (com.), 1656. J. Barnes, 1712, 5. R. 
Glyn, 1820. W. de Telescheff, 1824. W- 
Walker, 1908. 

Suips’ Boats (Lowering) &c.—N. Hambili, 
1793. 

Suirs’ Cargces.—H. Holt, 1533. 
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Goolden, 1482. 

Collars, &¢.—F. 8. Turner, 1480. 

Snot, Shell, Bullets, Cartridges, Percussion 
Caps, &e.—N. de Telescheff, 1824. L. A. Groth 
(com.), 1849. H. Simon (eom.), 1972. 

Sautties, &«.—T. Brookes and T. Tweedale, 
J. Mac Hardy, 1828. 

SrrtinG, Sorting, and Separating, &c.—J. 8. 
Sutcliffe, 1752. B. Page, 1780. 

SIGNALS, &¢c.—-G. F. D-acon, 1489. A. A. 
Jordan, 1607. J. Thomas, 1609. E. M. Chase, 
1616. A. N. Pigott. 1626. W. H. Preece, and 
W. E. Longdon, 1632. H. H. Doty, 1679. H. 
J. Eck and D. J. and C. B. Callow,1701. F. 
Armstrong, 1725. B. J. B. Mills (com.), 1829. 
W. Laweon and T. Forrest, 1837. J. H. Johnson 
(com.), 1879. 

Sinks, &e —A. F. Morrison, 1574. 

or Seoria, &c.—C. Pieper (com.), 1602. 
J. Wright, 1657. J. Wright, 1658. G. Pitt 
(com.), 1743. 

Stuices, &-.—W. R, Lake 1724. 

Soap, &c.—T. Venables, 1479. 

Sopium and Porassium, &c,—W. L. Wise 
(com.) 1622. 

SpinninG and Preparing for Spinning.—J. 
Walker and T. G. Beaumont, 1486, J. and W. 
Monks, and W. J. Redman. 1590. A. M. Clark 
(com.), 1540. D. Skeoch, 1544. E. de Pass 
(com.), 1588. H.W. Whitehead (com.), 1649. 
R. Balderston, 1706. H. J. Haddan (com.), 


1711. W. Walker and A. Binns, 1717. H. 
Portway and J. C. Walker, 1740. J.C. Walker, 
W.R. Lake (com.), 1866. P. R. Allen 
888. 

Sprines.—J. Armstrong, 1551. J. Pring, 
1929. 


&c.—A. M. Clark (com.), 1488. 

Stamps (Hand and End rsing), &c.—J. B. 
Edmondson and J. Carson, 1586. 

Srays, &.—J. Hinks and F. R. Baker, 1624. 

STEAM and other Boilers, Cleaning and Prevent- 
ing Incrustation of Boilers, Water Feeding Appa- 
ratus for Boilers.—P. Jensen (com.), 1579. G. 
Withinshaw, 1595. A. J. Boult (com.), 1680. 
A. J. Boult (com.) 1681. W. R. Lake (com.), 
1819. J. Richards, 1850. 

STEAM Engines (Stationary, Lucomotive, and 
Marine.)—P. Dunlop, 1539. d. A. Bonneville 
1545. H. A. Bonneville (com.), 1546. 
. E. Hodgkin (com.), 1560. D. Wilkinson 
(com.), 1631. F. H. Engel (com.), 1565. A. J. 
Boult (com.), 1681. F. C. Glaser (com.), 1721. 
J. G. Juicey, 1823. J. H. Johnson (com.), 1868. 
W.M. Smith, 1878. A. Paul, 1975. 3 

TeLeGrarus ; Telegraph Printing Apparatus.— 


W. P. Thompson (com.), 1575. W. P. Thomp- 
son (com.), 1576. E. M. Chase, 1616. E. H. 
E. Coliey, 1685. A.A. Farayer, 1857. E. J. 
Houghton, 1956. H. A. C. Saundersand A.C. 
Brown, 2020. 


THERMOMETERS, Barometers, Lactometers, &c. 
—H. Stopes »nd W. Crockford, 1510. W. L. 
Wise (com.), 1698. A. Longdon, 1739. 


THRASHING Machines, Reaping Machines.--_ 


E. G. Rock (com.), 1621. J. Coulson, 1827. 
Torraps and Yarns, &.—J. H. Johnson 

(com.), 15382. 

Tickets, Lubels, &c.— J. B. Edmundson and 
J. Carson, 1586. B. J. Maloney, 1777. J. 
Lewthwaite, 1851. J. H. Jobnson (com.), 1898. 

Topacco and Snuff, Cigars, Cigar-Holders, 
Pipe and Cigar-ligh'ers, Smoking Pipes, Tobacco, 
Pouches, &:.—S. Grafton, 1507. <A. C. Hen- 
— (com.), 1775. A. C. Henderson (com.), 

Toys. —H. J. Allison (com.), 1708. 

Tramway CarriacEs, &c.—R. M. Marchant 
and T. Wrigley, 1501. T. Slater aud S. Owen 
(com.), 1528. W. Wilkinson, 1631. B. J. B. 
Mills (com.), 1702. J. E. Dawson and A. C. 
Bluett. 1885. W. Walker, 1908. 

Tramways, &c.—R. G. Fuailie, 668. T. Seale, 
to W. P. Alexander (com.), 1825. G. Wilson, 

9. 

—" for Animals, &c.—E. Edwards (com.), 
Traps for Drsins, &c.—E. Edwards, 1899. 
Trimmines, &c.—M. H. Harris, 1664. 
TuNNELs.—E. Walter, 1563. 

Tursines, &c.—F. Engel (com.), 1655. 

Turninc, Lathes, &c.—M. Wadsworth, 1853. 

Umrretias.—R. H. Brandon (com.), 1503. 
M. Hl. Harris (com.), 1664. 

_ Vatves, ‘laps, Stop Cocks, Plugs; Regulating 

the Flow and Pressure of Filuids.—B. W. 

Davis, 1511. A. C. Boothby, 1532. W. A. 

Todd, 1637. G. White, 1693. T. C. Olney, 1705. 


Snips’ Logs.—Sir A. C. Campbell and W. T. | 


F. W. Crossely, 1722. H. Cullebine, 1826. W. 
A. Thompson (e-m.), 1886. J. F. Johnstone, 
1961. A. Paul, 1975. W.R. Like (com.), 2021. 
Warter-Cuosets, &c.—A. F. Morrison, 1574. 
WATERING, and Itrigating, &c.—J. Burbridge, 
R. C. Thorpe, and T. Onkl+ey, 1493. 
oa Blinds und Sashes.—H. A. Walker, 
782. 


*,* The above List is prepared from the Patent 
Reeords by Mr. T. Morgan, Secretary of the 
Inventors’ Pa.2ntright Association, Limited. 


COVERED SERVICE RESERVOIRS. 
By Morais, M. Inst. C.E. 


At a meeting of the Institution of Civil 
Engineers, on the 20th of February, Mr. 
Brunlees, President, in the chair, the follow- 
ing Paper on the above subject was read :— 

The author all:ided to the fact that 
covered reservoirs were used by the Romans, 
and other ancient people, for keeping water 
cool and pure for potable purposes, and 
showed that their use was by no means a 
recent refinement, although they had only 
lately been introduced in modern water- 
works. It did not appear, from official re- 
turns, that covered reservoirs were used in 
London in 1840, when filtration had only 
been partially introduced. But it soon 
became evident that covered reservoirs were 
necessary for the storage of filtered water, 
and accordingly it was enacted by the 
Metropolis Water Act, 1852, which required 
all water (except water pumped from wells) 
to be filtered, that all reservoirs for filtered 
water within 5 miles of St. Paul’s Cathedral 
should be covered. This enactment was 
more particularly intended to preserve the 
water from contact with the smoke of Lon- 
don; but the objection to uncovered reser- 
voirs was by no means confined to the neigh- 
bourhood of large towns, as owing to the 
rapid growth of vegetable and animal life in 
service-reservoirs, the improvement from the 
filtration of the water was rapidly lost, 
esnecially during the summer. As examples, 
the author referred to the uncovered reser- 
voirs constructed at the cost of the Ad- 
miralty in Greenwich Park and on Wool- 
wich Common, for the protection, in case of 
fire, of the Greenwich Hospital, Royal 
Dockyard, and other Government establish- 
ments, which were partially used by the 
Kent Waterworks for the supply of their 
district. The author then proceeded to 
describe the covered reservoirs at Plumstead 
and at Shooter’s Hill, purchased by the 
Kent Company. These were covered by 
brick arches, springing from cast-iron 
girders. Then followed descriptions of differ- 
ent works, imcluding the Chislehurst Reser- 
voir, which was built of brick, covered with 
arches supported by cast-iron girders, and 
rendered internally with cement. The cir- 
cular reservoir, purchased from the Dart- 
ford Local Board of Health, was covered 
with brick arches supported on nine wrought- 
iron joists radiating from the centre, where 
they were supported by a cast-iron column. 


‘+ The circular reservoir in Greenwich Park 


consisted of brick arches, resting on con- 
centric rings of rolled wrought-iron, girders 
supported by piers. The filter-beds at Dept- 
ford were converted into covered reservoirs, 
consequent on the Kent Company abandon- 
ing the supply from the river Ravensbourne 
in favour of spring-water from the chalk, in 
which case the old filtering material was 
utilised in the construction of the concrete 
vaulting. The covering of a small reservoir 
at Plumstead with Bunnett’s flooring was 
described, and the construction of a covered 
reservoir on Woolwich Common in lieu of 
the old one referred to, when relinquished 
by Government. This was an oblong re- 
servoir 200 feet long by 100 feet wide; the 
walls were of concrete, faced with brick; 
the covering arches were of brick springing 
from rolled joists supported on brick piers. 
The above works were designed by the 


author’s father, the late Mr. W. R. Morris, 
M. Inst. C.E. 

The author then described the New Cross 
Reservoir, built under his direction in 1874, 
which was similar to that on Woolwich 
Common, except that the roof consisted of 
brick arches springing from tle piers in- 
stead of rolled joists. He then gave a full 
description of a reservoir recently con- 
structed by him at Farnborough, Kent, in 
which the outer walls were reduced toa 
minimum, by supporting the covering arches 
till their springing was fovel with the centre 
from which they were struck. This system 
was adopted for the end as well as for the 
side walls. An account was given of a slip 
which occurred during the construction of 
the reservoir, and of the means taken for 
making the work secure. 

Tke East London Waterworks Company 
had at Hornsey Wood a fine brick reservoir 
which was capable of containing 5,000,000 
gallons of water. The same Company had 
at Haggar Lane a reservoir capable of con- 
taining 1,500,000 gallons. This also was 
built of brick: the vaulting was supported 
by longitudinal walls, stiffened by trans- 
verse walls, so that the reservoir was divided 
into forty-nine sections, the walls of which 
were ‘pierced with circular openings. The 
Kilburn Reservoir, capable of containing 
6,000,000 gallons, was a fine brick structure, 
with vaulted roof, supported on cruciform 
piers; the outer walls were supported by 
buttresses against the pressure of the ex- 
ternal earth. The Hampton Reservoir, cap- 
able of containing 2,750,000 gallons, was 
constructed entirely of concrete. This re- 


servoir was built in clean sharp gravel, and’ 


the excavated ballast was admirably 
adapted for the concrete. The arches 
sprung from wrought-iron joists. The 
Burton-on-Trent Reservoir, built for the 
South Staffrdshire Waterworks, had a 
capacity of 4,000,000 gallons; it was rectan- 
gulur on plan, and was covered with brick 
arches springing from cast-iron girders, 
supported on cast-iron columns; the walls 
were of concrete, faced with Staffordshire 
bricks. 


The author then referred to several 
service-reservoirs, of which he had the op- 
portunity of learning some particulars dur- 
ing arecent tour, The Charlottenburg Re- 
servoir of the Berlin Waterworks, with a 
capacity of 5,000,000 gallons, was built of 
brick, with walls sufficiently thick to resist 
tbe internal pressure of the water; the soil 
was fine loose sand, on which bitumenised 
paper was spread before laying.down the 
concrete foundations. The Berlin filter- 
beds were covered with Bohemian vaulting, 
the foundation of which rested on gravel 
puddle. The reservoir at Breslau, capable 
of containing 900,000 gallons, was supported 
on a tower 130 feet high, and the tower con- 
tained the pumping-engines. The author 
then described one of the Vienna reservoirs, 
and furnished some notes on the aqueduct 
which supplied that city. The waterworks 
of the city of Munich, which were in course 
of construction at the time of his visit, com- 
prised a reservoir having a capacity of 
8,800,000 gallons; the walls and floor were 
of concrete, the vaulting was semicircular, 
built with one ring of brick. The author 
gave a sketch of the Frankfort Reservoir 
and some notes as to the water supply of the 
city. The reservoir and works of the Darm- 
stadt Waterworks were noticed; the reser- 
voir was of brick, built above ground; it 
was capable of containing 900,000 gallons ; 
the water was pumped from six tube-wells, 
sunk in the sandy plain between the Oden- 
wald mountains and the Rhine at Griesheim, 
about 5 miles from the city. The reservoir 
at Cologne, which consisted of a cast-iron 
tank, with a capacity of 800,000 gallons, was 
erected on a tower 100 feet high; the water 
supplied to the city was pumped from wells 
on the banks of the Rhine; but the spring- 
water was quite distinct from the Rhine 
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water. ‘The Dresden Reservoir was capable 
of holding 4,600,000 gallons of water. The 
Hanover Reservoir, with a capacity of 
2,400,000 gallons, was of brick. It stood 30 
feet above the ground-line, and the outside 
walls supported the full pressure of the 
water without the assistance of any embank- 
ment. 

After some remarks on the marked pre- 
ference of Germans for spring-water as com- 
pared with lake-water or river-water, the 
author concluded the paper with a sketch of 
his idea of a model service-reservoir. This 
was so arranged that the earth dug from the 
excavation was all utilised in forming the 
necessary embankment. The floor and the 
side-walls were of concrete, the piers, arches, 
and valting of brick, The vaulting was 
similar to that of the Farnborough Reser- 
voir; but the ends of the vault were brought 
down with a curve of 12 feet 6 inches radius 
till they rested on correspondingly curved 
bays in the concrete eud walls. By this 
construction the thrust of the roof would be 
carried down to an abutment reaching 
against undisturbed ground, and the pres- 
sure of the water on the reservoir would not 
only be supported by the abutment, but be 
also counter-balanced by the weight of 
made-earth facing the embankment, which 
rested on the exterior arches of the reser- 
voir, in addition to the pressure of the earth 
which would have to resist internal pressure 
if the walls were vertical. The author held 
that the whole of the interior surface should 
be rendered in cement mortar. 


CONCRETE CONSTRUCTION. 


CoNCRETE of one kind or other appears to 
have been used from time immemorial, the 
Romans having so perfected the art as to 
give rise to the name of Roman cement, 
although cement proper was not known to 
thein ; nevertheless by a skilful combination 
of Pozollana and other refuse, along with 
burnt crockery, and lime, they succeeded in 
producing work which has been the admira- 
tion of the civilized world. Little was 
known of what we now understand as cement 
concrete until the year 1818, when some 
I’rench Architects, after about eight years of 
experiment and enquiry, made known the 
results. Concrete for house-building pur- 
= seems to have been first used in Eng- 
and by Mr. Ranger, of Brighton, who 
obtained a patent for the formation of con- 
crete slabs or bricks, composed of lime, &c. ; 
treated in a specially defined manner. This 
process, however, proved too costly, and 
very little progress was made for some years. 
Nevertheless the Houses of Parliament were 
built upon concrete foundations, and in 
1837 Mr. Godwin was awarded the first 
medal of the Royal Institute of British 
Architects for an essay on concrete. 

Roman cement came into use for concrete 
at Harwich in 1841; cottages were built of 
this material, although no person can long 
have confidence in it. Later on an experi- 
ment was made at the Isle of Wight to build 
in Medina cement, but this differs little from 
Roman. It is as recent as 1852 that Port- 
land cement cottages were first built in the 
Isle of Thanet, and in the same year a 
patent was obtained for the construction of 
concrete sewers. 

In consequence of the solidity of concrete 
it still continued to be used for foundations. 


often employed for facing brick walls, &c. 
It was soon found to be a complete waste of 
both time and material to use lime and 
cement mixed. 

There are now many uses to which cement 
concrete can be economically and wisely 
applied with perfect confidence in its suc- 
cess. Perhaps one of the most successful 
applications of concrete is the construction 
of a fire-proof floor and ceiling combined. 
There have been formed concrete arches of 


14 feet span, and any length of bay, and 
these were found upon loading the upper 
surface with three hundredweight per foot, 
not to have suffered the slightest declension 
observable. For practical purposes, how- 
ever, the commoner spans of 10 feet are 
much more desirable. 

The floors of the Government Barrack at 
Ashtcn, Derby, and Bury, are constructed 
upon concrete arches after a similar fashion. 

Another system which is commonly adopted 
—as circumstances seem to require—is that 
known as “flat” fire-proofing,as distinguished 
from ‘‘arched”’ fire-proofing ; in each case the 
upper surface may be finished with cement 
or asphalt flooring, or with wood or tiles. 
The flat fire-prooting is formed with main 
girders, fixed at say 10 feet from each other, 
then smaller girders are laid at the top or 
bottom flanges, and these small girders are 
embedded in the concrete—the weight and 
number, of course, being determined by the 
span and load to be carried. 

Concrete engine beds probably give more 
satisfactory results than any purpose to 
which this material has been applied. It is 
generally conceded that concrete engine beds 
are equal to stone in all and superior in most 
respects; being in one solid mass it forms a 
much safer and steadier foundation than any 
other niaterial: the largest engine beds cau 
be finished in one or two weeks, where time 
is important, and the cost is about balf that 
of stone. 

The value of concrete for street and cart 
road paving, for basements, yards, kitchens, 
and such places as need a damp-proof mate- 
rial, is well known, and need not be enlarged 
upon. 

The advantages of concrete fcr grain- 
house floors, also for many kinds of ware- 
houses, are pretty obvious ; while for stables, 
it is probable that no other material would 
be used, if it were always skilfully laid 
down. The cleanliness and freedom from 
vermin, in consequence of the hermeticually- 
sealed paving, cannot p*rhaps be overrated. 
For bleach- works, dye-houses, and breweries, 
where slush, wet, and dirt are common 
nuisances, the employment of this material 
is highly appreciated ; and because of the 
ease with which obnoxious and other matter 
can be removed therefrom by shovels or 
other means, these clean, smooth, though 
not slippery, floors will probably be brought 
into far more general use than at present. 

Tanks of all kinds can be formed of con- 
crete, from the handsome garden fountain, 
to the mill, reservoir, or sanitary receptacle. 

It is only necessary to name these as a 
slight indication of the wide range of useful- 
ness open to this material; but a most im- 
portant and valuable application has also 
been made of it to the construction of break- 
waters, docks, piers, and other marine works. 

Then there are the numerous articles 
which can be cast, such as artificial stone, 
window and door heads, sills, spingers, 
string courses, cornices, mantelpieces, tiles, 
&c., but we believe that the proper finish for 
many of these purposes cannot yet be ob- 
tained at aprice which will command general 
adoption. 

Many attempts at concrete house-building 
have been made, but hitherto these have 
been attended with but partial success. 

The first idea of slab or block building in 
cement concrete was too costly to be popular, 
as were also the alternative systems of ‘cel, 


tn on was | lular” building, or pipes filled with concrete, 
wa 


and another one forming a core of concrete 
lined with thin bricks or tiles. 

Mr. Tall (Patent dated 1865) applied him- 
self to a complete system of ‘‘ monolithic” 
concrete building, by forming a kind of 
wooden ‘*‘ box” round the entire building to 
be erected, and when this ‘‘ bux” had been 
filled, the sides were taken off, much like so 
many wooden shutters, and moved higher, 
on fixed wooden staadards ; taper cores of 
wood formed a shell for the bolts, which 


| passed through the wall and connected the 


sides of the box or frame. A similar system 
was adopted in forming flues. 

In 1868 a system was patented on 9 
similar principle, but adopting channel iron 
uprights, instead of the wood and iron frames 
or shutters of Tall. ‘The sides of the frame 
were secured by flat iron straps, and could 
be moved up the iron standards as the work 
progressed. The flues were formed by a 
sheet-iron collapsing flue core, and iron 
brackets secured on the uprights by bolts 
were substituted for those of wood ag 
described ; in fact it was iron versus wood. 

ihe drawbacks attending these systems 
seems to be the cost of the appuratus, the 
difficulty and cost of carriage, and the little 
facility given for ornamentation as the work 
progressed, leaving all sills, courses, and 
cornices to be entirely formed by the 
plasterer. 

Another system was patented in 1874, and 
cousists in the formation of concrete struc- 
tures with such timber as would be used in 
the same building, i.e., the flooring boards, 
joists, &c., and the substitution of a few 
light girders, uprights, or standards, upon 
which the framing, composed of such boards, 
is moved upwards as the work progresses, 

Whether in the future the building of 
dwelling-houses will be carried on with the 
aid of concrete or not, we shall not venture 
to predict, but content ourselves with stating 
that many practical objections have to be 
overcome, before any very general applica- 
tion for this purpose is made. Nevertheless, 
the many uses, such as we have pointed out, 
to which this material can beadvantageously 
put, must force themselves upon public 
attention more and more, as the superivrity 
is demonstrated, and, in our opinion, only 
need, in many cases, to be mentioned to 
ensure adoption. 

W. G. 


PHYSICAL EXERCISE. 


A LECTURE under the auspices of the Edin- 
burgh Health Society was lately delivered 
by Dr. Charles Cathcart, Lecturer on Ana- 
tomy in the Edinburgh School of Medicine, 
on “ Physical Exercises; their Place and 
Function.” Dr. Cathcart, after defining 
physical exercise as the ‘‘ action and use of 
our bones and muscles,” went on to explain 
the anatomy of the muscles, the manner of 
their attachment to the bones, and their 
great capacity of contraction—it being 
stated that the body was arranged into 
about 400 separate muscles of various sizes 
and shapes. No muscle could contract un- 
less stimulated by a nervous impulse coming 
from the brain or spinal cord. Each muscle 
had its own particular action, but no muscle 
ever contracted by itself. They could thus 
see that the exercise of one part of the body 
indirectly told upon many others which 
they did not suspect. Hence the value of 
vigorous walking, for instance, with the 
swing of the arms, the balance of the body, 
and the action of the legs; but hence, also, 
the danger of movements which were one- 
sided and often repeated, producing the con- 
stant and associated action of certain groups 
of muscles, which might bring about 
changes in the boues and alterations in form 
which no one would suspect. 

Going on to consider the effect of muscu- 
lar exercise on the various functions of the 
body, Dr. Cathcart first noted the changes it 
caused in the respiration. They were all 
familiar with the fact that exercise not only 
made the heart beat quicker, but caused 
them to breathe more rapidly and freely and 
at the same time the amounts of carbonic 
acid and watery vapour exhaled were much 
increased. Under ordinary circumstances 
it had been found that a man drew in 480 
cubic inches of air per minute ; if he walked 
four miles an hour hé drew in 2,400 cubic 
inches, and if six miles an hour, 3,360 cubic 
inches. The muscles, in contraction, used 
more oxygen and gave out more carbonic 
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acid, conseyuently a greater demand was 
made on the lungs. More air was required, 
and the blood must be driven the faster 
through them ; and that accounted for the 
shortness of breath and beating of the 
heart which accompanied any muscular ac- 
tion. 

If they looked at the demands made upon 
the air while a person was taking exercise, 
they would see how very important it was 
that the air should be not only large in 
amount, but also exceedingly pure in quality. 
Let them take, as an example, an ordinary 
dancing party. There were more people in 
the room than it was intended for; the 
whole company exerted themselves violently 
—certainly as much as would be equal to 
walking four miles an hour—and what was 
the consequence’ Not only did they now 
require five times as much air as they did 
before, but they were using up the oxygen, 
and giving out the carbonic acid at a rela- 
tively much increased proportion—while 
people were afraid to open the windows in 
case of draughts. When they remembered 
that that was almost always carried on in a 
blaze of gas light, every burner of which 
used as much air as four or five men, they 
could see that those entertainments required 
serious attention and careful management if 
they were to be conducted on sound prin- 
ciples of health. , 

Emphasizing the point that during exer- 
cise the lungs should have the freest possible 
play, the lecturer said he had been furnished 
from good authority with an illustration of 
the effects of custom versus humanity and 
sense in the late Egytian war. A body of 
soldiers and another of marines had to 
make a march of three miles under the burn- 
ing sun. ‘The soldiers had their tight-fitting 
jackets, the marines their loose and free 
costume. Before the march was ended 130 
of the soldiers had fallen out, while every 
man of the sailors continued in his place. 
He knew of no other difference between the 
two sets of men but the costume. 

The effects of physical exercise on the cir- 
culation and on the nervous system were 
next in turn considered. As to the first, as 
any unwounted strain must act injuriously on 
the heart, necessity existed for beginning 
gradually and systematically any exercise 
which involved unusual exertion. On the 
latter point, the reasonableness of relaxation 
and rest to the brain was insisted on, and 
muscular exertion commended as one of the 
best cures of mental overwork. That brain 
and muscle could be developed at the same 
time was illustrated by a reference to the 
oarsmen of Oxford and Cambridge ; and the 
intelligence of the working classes was also 
cited as a proof that hard and constant 
physical labour in no way tended to depre- 
ciate the quality and strength of brain 
power. 

As to the effects of exercise in expanding 
the chest some striking facts were given, 
not the least interesting of which related to 
a school where physical exercise had been 
systematically carricd out. The effect of re- 
gular exercise was shown as follows: New 
boys, age 14, average chest measurement, 
29°3; at 15, 30°6; at 16, 32°0; at 17, 32°6; 
and at 18, 32°5; while former boys measured 
respectively 30°6, 32:1, 34°2, 35°8, and 36°8, 

In conclusion Dr. Cathcart laid downsome 
rules for regulation of physical exercise ; 
1. It should be conducted in an abundance 
of fresh air, and in costumes allowing free 
play to the lungs, and of a material which 
will absorb the moisture, and which, there- 
fore, should be afterward changed—flannel. 
2. There should always be a pleasant variety 
in the exercise, and an active mental stimu- 
lus to give interest at the same time. 3. 
The exercises should as far as possible in- 
volve all parts vf the body and both sides 
equally. 4. When severe in character, the 
exercises should be begun gradually and 
pursued systematically, leaving off at first 
as soon ag fatigue is felt. 5. For young 


people the times of physical and mental 
work should alternate, and for the former 
the best part of the day should be selected. 
6. Active exertion should be neither im- 
mediately before nor immediately after a 
full meal. 


GORDON’'S FIRE ALARM. 


AN important step in advance in the con- 
struction of electrical fire alarms has re- 
cently been effected by Mr. W. C. Gordon, 
the manager of the Langham Hotel, London, 
the working of which has just been in- 
spected by us. The recent disasters from 
fire in American hotels has naturally led to 
@ misgiving on the part of the public with 
regard to hotels generally. The knowledge 
of this led Mr. Gordon to set about effect- 
ing an arrangement by which the firemen, 
who are on duty day and night in the hotel 
could be instantly summoned to any floor of 
the building on which an outbreak of fire 
might occur. It should be premised that 
there are ten floors at the Langham, and on 
every floor there are ample means of extin- 
guishing a fire. There are stands of fire- 
extinction appliances, fire-buckets, and 
hand-pumps, always filled and ready for 
work, whilst rising mains run from bottom 
to top of the building and are always kept 
charged with water at a high pressure. On 
every floor is a hydrant, with hose and 
branch pipe on the stand close by ready for 
attachment, all these fittings having been 
designed and supplied by Messrs. Merry- 
weather and Sons years ago. In fact, the 
Langham has always been most perfect as 
regards its fire arrangements, the only thing 
wanting having been the means of instantly 
summoning the firemen to the precise locality 


of the outbreak of fire, no matter where it | 


occurred or in what part of the building the 
men might be at the moment. This has 
now been satisfactorily accomplished by Mr. 
Gordon’s arrangement, which is simple in 
arrangement and certain in action. The 
apparatus consists of four main parts, 
namely, the ordinary push or circuit closer, 
the battery, the bell, and the indicator, 
which are, however, connected up by a 
special device. On each of the ten floors 
are pushes and indicators, whilst bells are 
placed in different parts of the hotel, so that 
they can be heard at any and every point. 
The indicating tableau has as many signal- 
ling apertures, each provided with a signal 
disc, as there are floors in the hotel. na 
fire taking place the visitors or servants at 
once make use of the push, which instantly 
sets all the bells ringing, the locality of the 
fire being at the same time made manifest 
by every indicator in the building. Thus, 
no matter where the firemen may happen to 
be at the moment, they can be collected at 
the scene of the outbreak in an incredibly 
short time, usually from 35 to 40 seconds. 
Arrived on the spot, they have a splendid 
equipment of tire appliances to deal with, 
and can make very short work with a con- 
flagration at an early stage. It may here be 
observed that it would be almost impossible 
for a serious fire to occur at the Langham, 
the structure being wholly built of brick and 
stone, and in a most solid manner, no lath 
and plaster whatever having been used. On 
recently inspecting this invention, an alarm 
of fire was given on the third floor, and in 
forty seconds two of the firemen were on the 
spot, a third following a few seconas later. 
Having given a general idea of Mr. 
Gordon’s invention, and its application in 
practice, we will now proceed to expiain its 
details. There are as many electrical cir- 
cuits as there are signalling apertures 
in each indicator, the circuits correspond- 
ing respectively to the different floors of 
the building, and each circuit passes re- 
spectively through the operating electro 
magnet of the signal disc in every in- 


' dicator which is appropriated to denote 


the particular floor to which the circuit 
corresponds, and all these circuits are 
connected in multiple arc with the main 
leads from the poles of the battery. Each 
circuit between, say, the first indicator and 
its Junction with the main lead is carried to 
any convenient point of the floor which the 
signal discs upon it are appropriated to 
denote, and at this point it is broken and 
provided with the push piece, whereby the 
circuit may be closed through all the indi- 
cators, and the signal disc denoting that 
floor brought into view at its aperture in 
each indicator. In the circuit of the main 
lead between the last indicator of the series 
and, say, the negative pole of the battery 
are interposed a number of electric bells ar- 
ranged in multiple arc. In very large build- 
ings, when it is desired to ring bells at oppo- 
site extremities of the building, Mr. Gablen 
uses two batteries and two sets of electric 
bells, in which case he connects the positive 
poles of the batteries by a wire, and con- 
nects the one main lead to it, and branches 
the main lead from the negative poles at a 
point between the last indicator and the two 
sets of bells, so that the current will divide 
and pass through both sets of bellsin return- 
ing to the negative poles of the two batteries. 
To enable all the signal discs which have 
been actuated to be returned to their normal 
position, by closing a circuit at any oneof 
the indicators, each indicator is provided 
with a set of reversing magnets, one for each 
signal disc, all these magnets being arranged 
in series and connected at one end with the 
negative pole of the battery, whilst a wire 
from the other end is branched to a push 
piece or circuit closer upon each indicator, a 
wire connected to the positive pole of the 
battery being similarly branched to the 
push pieces, so that on the circuit being 
closed at any one of them a current will be 
passed through the whole series of reversing 
magnets of all the indicators, and will thus 
return any of the signal discs, which may 
have been previously thrown over, to their 
normal position. The signal discs are 
carried by polarised needles, pivoted so as to 
oscillate between the pairs of actuating and 
reversing electro magnets. We thus have, 
as we have said, a very ingenious system of 
signalling, applied in a useful and practical, 
manner, and which is, moreover, well adapted 
for use in hotels and other large buildings. 
We may add that Mr. Gordon's invention 
was carried into effect at the Langham by 
Mr. Koeber, of 45, Frith Street, Soho, the 
result giving every satisfaction. 


FirRErROOF Partnr.—The following pro- 
cess, invented by Messrs. Vildé and Scham- 
beck, is described in Lu Pupeterie. The paint 
consists of 20 parts of finely pulverized glass, 
20 parts of finely pulverized porcelain, 20 
parts of any sort of stones in powder, 10 
parts of calcined lime, and 30 parts of water- 
glass (silicate of soda), such as usually found 
in commerce. The solid elements havin 
been powdered as finely as possible an 
sifted, are moistened, and then intimately 
mixed with the water-glass. This yields a 
mass of sirupy consistence, that may be em- 
ployed for painting, either alone or mixed 
with colour. The addition of the lime gives 
a certain unctuosity to the mass for white- 
washing, and its combination with the 
silicic acid of the soluble glass serves to bind 
the other materials together. Instead of the 
silicate of soda (soluble glass of soda) soluble 
glass of potash might be used; but the 
furmer is less expensive. The coating is 
applied with a brush, as other paints are, 
as uniformly as possible over the surface 
to be protected. The first coat hardens im- 
mediately, and a second one may be applied 
six hours or more afterward. Two coats 
are sufficient. This paint may likewise be 
employed as a preservative against rust, 
and used as a coating for iron bridges, 
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Subscriptions are payable to Mr. G. A. Srrerron, the Re- 
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arocerdings of the Austitute. 


A Special Meeting was called April 4, owing to the lamented 
decease of tke Secretary (F. W. Campin), and a resolution passed 
expressing condolence with Mrs. CAMPiIn. It was agreed a deputa- 
tion attend the f.aneral. 

Mr. T. MorGAN was appointed Secretary of the Inventors’ 
Institute pro tem. 


April 26th —Executive Council met, and usual routine business 
transacted. It was resolved that a petition to Parliament be pre- 
pared and brought up at next meeting for consideration relative 
to the Government Patent Bill. 


Slouthly sotices, 


We hear, says 7‘he Atheneum, that the Committee of the Reform 
Club have arranged for a part of the club being experimentally 
lighted with the electric light. The incandescent lamps are to be 
tested in the principal rooms of the club. The manufacturers of 
the Elphinstone-Vincent dynamo machine are to have the oppor- 
tunity of carrying out this experiment, which cannot but prove 
interesting to all the larger clubs. 

Under the title of “ The Book. of Health,” Messrs, Cassell and 
Co. will issue next month a volume upon the science of the pre- 
servation of health in every relation and condition of life. The 
work is edited by Mr. Malcolm Morris, and the following autho- 
rities contribute articles to the work: Mr. W. 8. Savory, F.RS.; 
Sir Risdon Bennett, F.R.S.; Dr. T. Lauder Brunton, F.RS.; Dr. 
J. Crichton Brown ; Mr. J. Cantlie, F.R.C.S.; Mr. F. Treves, 
F.R.C.S.; Dr. J. E. Pollock; Dr. J. Russell Reynolds, F.R.S.; 
Mr. Shirley Murphy, M.R.C.S.; Dr. W. B. Cheadle ; Dr. C. Dukes; 
Mr. Henry Power, F.RC.S.; Mr. G. P. Field, M.R.C.S.; Dr. J.S. 
Bristowe, F.R.S.; Mr. C. 8. Tomes, F.R.S.; Sir Joseph Fayrer, 
K.C.8.1., F.R.S.; Dr. Joseph Ewart; and Dr. Hermann Weber. 


The ‘‘ British Fisheries Directory” is the title of a work which 
is nearly ready for publication by Messrs. Sampson Low and Co. 
In view of the growing interest in the development of the fisheries 
of this country, and the attention which will be drawn to the sub- 
ject by the forthcoming great International Fisheries Exhibition, 
this work should prove useful. It will embrace all kinds of fishing 
and everything relating to fisheries. 

Physiological Effects of Coffee-——From a series of experiments J. 
A. Fort concludes that coffee acts by exciting the cerebro-spinal 
nervous system. In strong doses it produces sleeplessness, cramp, 
pains in the stomach, and disturbed action of the heart. It neither 
increases nor lessens the consumption of nitrogenous matter in the 
system. 

}olatile Constituents of Coal.—On the evening of Thursday, 
April 26th, an interesting and important paper was read at the 
Society of Arts, on ‘‘A New Process for the Separation and Re- 
covery of the Volatile Constituents of Coal,” by Mr. T. B. Light- 
foot, M. Inst. C.E., the chair being occupied by Sir Henry Hussey 
Vivian, Bart., M.P., F.G.S. The author, after pointing out the 
necessity that exists for some simple and economical method for 
recovering volatile products now almost universally lost in the 
coking of coal, and showing that in the pig-iron manufacture alone 
the money value of this waste amounts to about ds. 6d. per ton of 
iron produced, proceeded to describe the process just recently in- 
vented and brought into use by Mr. J. Jameson, of Newcastle-on- 
Tyne. Though recovery ovens have been before coke-makers for 
some time, they had not met with any great degree of favour in 
this country, chiefly owing to the expense attending their adoption, 
existing plant being entirely inapplicable; but in Jameson’s pro- 
cess only a slight and inexpensive alteration is required, and it 
could therefore be at once applied to the whole of the present 
owens, which are estimated to have a capacity of dealing with 
20,000,000 tons of coalayear. If this were done the value of oil 
and ammonia so obtained would at existing prices be worth some 
£3,250,000, while a large amount of good heating gas, which 


taken at the extremely low price of 3d. per 1000 cubic feet, would 


come to £2,500,000, would also be made available. The author 
then drew attention to the applications of the recovered products, 
which, instead of blackening and defacing the surface of the 
country and destroying vegetation as at present, would give us 
solid paraffin and valuable illuminating and lubricating oils, for 
which we are now greatly dependent on the apparently failing 
supply of spring oil in America. Ammonia, also, which is much 
wanted for agricultural operations, as well as for many industrial 
purposes, would be produced in large quantities; indeed, it has 
been estimated from the experiments of Sir J. B. Lawes that if the 
ammonia from all the raw coal now burnt in this country was 
utilised in agriculture, we should add £50,000,000 worth of bread- 
stuffs to our produce. With regard to the gas left after condensa- 
tion of the volatile constituents, it was stated that it might be most 


| bereficially used in gas-engines for the production of mechanical 


work, or electricity might be generated and conveyed for conver- 
sion into light and power. 
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F, W. CAMPIN, Esy. 


We referred briefly in our last to the lamented decease of the 
Secretary of the Inventors’ Institute. It may be of interest 
to our readers to learn a few particulars of his life, seeing how 
closely he devoted his energies during the whole of his lifetime 
to inventors and their cause, and to securing due recognition 


of their claims, which a few years back were considered of no 
value at all. 


The reverse of this feeling is to a great extent due to the 
exertions of himself and those with whom he was associated, 
and which endeavours have gained for Inventors that recognition 
which is but their right. 


‘rom about the year 1340 he was engaged in Patent 
business in offices of well-known standing. In 1845 he became 
a correspondent of the Wining Journal, his almost weekly 
communications on Patent Law Reform for seven years suc- 
ceeding that date being generally recognised as exhaustive 
and to the point. ‘To a great degree we are inclined to believe 
these letters, coupled with his personal attention in conjunction 
with others with whom he was allied, Jed to the passing of the 
Patent Law Amendment Act of 1852. 


The passing of this Act was a great stride, but it was not, 
in his opinion, sufficient, and to the day of his death he devoted 
his time and attention to aid in procuring improvements 
therein in the interest of Inventors. 


Luring the period of the agitation for the reform of the 
Patent Laws he was practising as a Patent Agent, and continued 
so for some years. 


On the establishment of the Inventors’ Institute in 1862 
he was one of the first members elected, and was also elected 
Member of the Council, acting in the latter capacity in cordial 
co-operation with Mr. R. Manspen Laruam, the then Secre- 
tary. Upon the death of Mr. Laruam in 1873, he succeeded 
him as Secretary, which post he occupied till his decease. 


In 1864 he was called to the Bar by the Honourable Society 
of Gray’s Inn, and as Standing Counsel to the Inventors’ 
Patentright Association, Limited, he was ever ready to give 
advice and legal assistance, which we are convinced was much 
appreciated by both Inventors and clients, 


As an author and authority on Patent Law we refer our 
readers to his work in Weale’s Series. 

He was a Member of the Society of Arts since 1846, and a 
Fellow of the Royal Society of Literature. 


Mr. Caurviyn at the time of his decease was in his sixtieth 
year. 


| 


~ 


INVENTORS’ INSTITUTE PETITION. 


WHEREAS,—It has been fully and publicly recognised by a 
Minister of the Crown that Inventors are the creators of 
trade, and that they should be encouraged and not repressed. 


THE humble petition, &c., of the Inventurs’ Institute, 


That the Patent Office may be an independent department 
administered by three persons, a Controller and two assistants, all 
of judicial training, and that these may have power to try and 
decide all cases arising under the Batented Inventions, Copy- 
right, Trades Marks, and Designs Act, with or without assessors. 


That the subject-matter of a Patent may be more defined, the 
wording of the Statute of Monopolies having long given rise to 
doubt and difficulty, and that the definition be, as nearly as may 
be, in the words originally settled by the International Congress 
of Paris, 1878, and embodied in the Bill of the Society of Arts. 


That the only change in the existing Provisional Protection, 
other than as to duration, be by the insertion of the words, 
* shall describe in outline the nature of the invention,’ and that 
no claims be in any case required to be made, nor any other than 
explanatory drawings, where such are absolutely indispensable, 
on the filing of the Provisional Specification. 


That there be an advisory examination, of an interlocutory 
character, but only of the complete specification, by the examiner 
of the special subject involved, before any report is made to the 
Controller, but that no endorsement of the Patent shall in any 
case be affixed to the Patent if granted. 


That it should be distinctly stated in the Bill—(a) That all the 
parts of an invention may be comprised under one Patent, and 
(b) that any number of claims may be entered for those parts, 
whether in combination or separately. 


That no attempt should be made to bring the Complete Specifi- 
cation into exact accordance with the provisional document, which 
should be kept secret and destroyed, on the filing of the complete 
specification or on notice of abandonment by the inventor. 


That no plea of an infringer shall be admitted other than 
a denial of the infringement complained of, 
That no documentary or other evidence shall be received in 
a suit for revocation, unless it proves— 
(«) Publication within thirty years last past from sources 
independent of the Patent Specification. 
(4). Public user within thirty years last past. 


That the procedure of all parties aggrieved by the issue of a 
Patent shall be by a suit in order to obtain revocation of the 
Patent, during which all infringement must be suspended, since 
rights granted by the Crown should be respected until proved 
to have been granted in error and therefore revoked, and any 


person may oppose the original grant on good and sufficient 
grounds. 


That the object of the Bill be clearly stated to be a consider- 
able reduction of the fees and their limitation to a single 
payment, so soon as this course may commend itself, by receipts 
sufficient to pay all expenses of the Patent Office, secing that 
large revenues must accrue to the State from other sources if 
trade is created by patented inventions, and it would therefore be 
financially unwise to burden this creative industry in its 
inception, beyond what is absolutely necessary for the due regula- 
tion thereof. 


That the duration of a patent should be twenty-one years, 
and that it should have precisely the same eflect against the 
Crown as against a subject, provided always that the patentee 
shall refer any claims for royalty or otherwise against the crown 
to a fair arbitration. 


That no compulsory licenses be ordered, since these would 
destroy the trade it was sought to create in its infancy, after 
large expenditure, to prove it valuable, and discourage the 
investment of capital even in the most promising inventions, 
whereby great results might otherwise have accrued to the 
State. 
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SONNET 
IN MEMORY OF 
FREDERICK WILLIAM CAMPIN, 
F.R.S.L. 


O FRIEND to those who needed oft a friend, 
Who, ever ready with thy mind and heart, 
To give the knowledge thou couldst oft 

impart ; 

Who loved, with arts and sciences, to blend 

Inventive genius, and support that end, 

To thee my song shall be. Thy life was 
art 


Of that which lives to raise the truest art: 
As greater thoughts to higher deeds ascend! 


Thy one desire was the reward of worth 
To merit for invention fully given ; 
If such the labour of thy love on earth, 
So much the nobler still thy life in heaven! 
There, now, united with thy friend* once 
here, 
To work thy future ir another sphere. 
Henry GreorGe HELLON. 


* Sir Antonio Brady. 


Proceedings of Societies. 


ROYAL SOCIETY. 


ApniL 19.—The President in the chair.— 
The following papers were read : ‘‘Measure- 
ments of the Wave-lengths of Lines of High 
Refrangibility in the Spectra of Elementary 
Substances,” by Prof. Hartley and Mr. E. 
Adeney,—‘‘ The Limiting Thickness of 
Liquid ils,” by Profs. Reinold and Ricker, 
—‘ On the Total Solar Eclipse of May 17tb, 
1882,” by Capt. Abney and Dr. Schuster,— 
and ‘‘ Note on Syringummina,a New Type 
of Arenaceous Ithizopoda,” by Mr. H. B. 
Brady. 


BRITISH ARCH-EOLOGIAL 
ASSOCIATION. 


AunriL 18.—Mr. T. Morgan in the chair.— 
Mr. L. Brock exhibited a small oil painting, 
a portrait of Mary Tudor, the second sister 
of Henry VIII., the young and beautiful 
wife of the aged Charles XII. of I’rance, to 
whom she was married in 1514, and after- 
wards to Charles Brandon, Duke of Suffolk. 
The queen is represented in a red dress and 
is holding a golden cup.—Dr. Woodhouse 
exhibited a small black ware bowl of Roman 
date, recently found at Putney, where it had 
been used in Roman times for sepulchral 
purposes. It contained the burnt bones of 
a child when found, notwithstanding its 
small size—Mr. W. G. Smith described a 
fine bronze celt recently found in Ireland.— 
Mr. A. Chasemore produced a proof from the 
old trade plate used at the Old Chelsea Bun- 
house occupied by Mr. Chapman. It has a 
representation of the building as it then 
appeared, different from some of the pub- 
lished engravings.—Mr. W. Myers produced 
a diversified series of antiquities brought 
sap 088 from the East, there being many 

ne examples of flint arrowheads, Roman 
keys, &c. A flint hatchet of the earliest 
known period was remarkable from having 
been worked into form by the agency of fire. 
—The Rev. S. M. Mayhew descriked a series 
of articles found principally in London 
during recent excavations. A cocoa-nut 
bowl was shown, found at the Minories, in 
the gravel, at a great distance from the sur- 
face. A Roman spear-head, with the cutting 
edge formed like an inverted f, and a finely- 
worked Roman key were also shown. Fol- 
lowing the recent exhibition of the small 
Hebrew shofur or hand trumpet, a drawing 
was produced of the best known form of the 
lituus. This was made by Mr. Myers from 
the original in the Etruscan collection in 
the Vatican.—A paper was read * On Saul, 


near Downpatrick, with Special Reference 
to St. Patrick,” by Dr. D. Lithgow. After 
glancing at the condition of the country at 
the period of St. Patrick’s landing in 432, 
he described the features of the district, and 
pointed out that the river Slane, now almost 
entirely silted up, was the route followed by 
the Saint, and that Saul, St. Patrick’s Barn, 
was the site of his first church in Ireland. 


ZOOLOGICAL SOCIETY. 


Aprru. 17.—Prof. W. H. Flower, President, 
in the chair.—The Secretary read a report 
on the additions made to the Society's mena- 
gerie during March, and called special atten- 
tion to three sirens (Siren lacertina) from 
South Czxrolina, presented by Dr. G. E. 
Manigault, and toan American teetee mon- 
key of the genus Cuallithriv—Papers and 
letters were read: by Prof, Flower, on the 
systematic classification of the mammalia 
which he had recently prepared for use in 
arranging the specimens in the museum of 
the College of Surgeons, and in a treatise on 
the subject of mammals in the ‘“* Encyclo- 
pedia Britannica,’’—from Mr. W. L. Distant, 
the first of a series of contributions to an 
intendea monograph on the homopterous 
family Cicadidz: in the present paper the 
author gave the results of an examination 
of the Cicadide contained in the Dresden 
Museum (including the specimens coliected 
in the Celebes by Dr. A. B. Meyer), and 
added the descriptions of other species be- 
longing to the collections of Dr. Signoret 
and the author ; eleven species were described 
as new from various localities,—by Mr. 
Sclator, a second paper on the birds collected 
in the Timor Laut or Tenimber group of 
islands by Mr. H. O. Forbes, based on addi- 
tional specimens lately received; the avi- 
fauna of the group, as indicated by Mr. 
l’orbes’s collection, contained fifty-nine spe- 
cimens, of which twenty-two were peculiar 
to these islands,—and from Mr. F. Moore, 
the first part of 2 monograph on the butter- 


flies belonging to the groups Limnaina and 
Kuplaina, 


ENTOMOLOGICAL SOCIETY. 


Aprit 4.—Mr. J. W. Dunning, President, 
in the chair.—The death of Prof. P. C. Zeller, 
of Stettin, one of the honorary members of 
the Society, was announced and commented 
upon.—Two new Members were elected.— 
Mr. W. F. Kirby exhibited specimens of 
Acridium succinctum, Linn., one of the most 
destructive species of migratory locusts in 
India.—Prof. Westwood mentioned that a 
myriopod, Polydesmus complanatus, Linn., 
had lately been erroneously announced to be 
the cause of the potato disease.—The Rev. 
A. KE. Eaton exhibited a patent revolving 
object-holder used by mineralogists, which 
seemed likely to be useful to entomologists 
also.— Mr. E. A. Fitch exhibited galls of 
Cecidomyia viole, Loew, and of Aploneura 
lentisci, Licht.—Mr. H. Goss exhibited speci- 
mens of Pimelia angulata, Fabr., from the 
Temple of the Sphinx at Ghizeh.—The fol- 
lowing papers were read: ‘* On the Classi- 
fication of the Germ-feeding Races of Fig- 
insects,”’ by Sir 8. S. Saunders,—‘‘On a 
small Collection of Clavicorn Coleoptera from 
North Borneo,” by Mr. A. S. Olliff,—‘ De- 
scriptions of New Genera and Species of 
Hymenoptera,” by Mr. P. Cameron,—and 
‘* Notes on New or Little Known Species of 
Hymenoptera, chiefly from New Zealand,” 
by Mr. W. F. Kirby. 


CHEMICAL SOCIETY. 


Arrit 19.—Dr. W. H. Perkin, President, 
in the chair.—Messrs. T. L. Briggs, J. A. 
Barker, J. B. Coleman, W. H. Cannon, E. 
C. Con:ad, G. Gillett, E.C. Henning, N. K. 
Humphreys, L. Levy, A. Ness, V. I. Schop- 
off,and A. E. Wilson were elected Fellows. 
—The following papers were read :— ‘On 


| 


the Gases evolved during the Conversion of 
Grass into Hay,” by Messrs. P. F. Frank. 
land and F. Jordan. The authors find that 
comparatively dry grass soon evolves con- 
siderable quantities of cerbonic anhydride, 
with mere traces of hyprogen and hydro. 
carbons. This evolution of gas occurs in air 
and in an atmosphere of carbonic anhydride 
or hydrogen. In oxygen a notable propor- 
tion of nitrogen accompanies the carbonic 
anhydride. Under water grass also evolves 
carbonic anhydride with some hydrogen 
due probably to lactic fermentation, acetic, 
lactic, and propionic acids being simultane- 
ously formed.—‘* Notes on an Apparatus for 
Fractional Distillation under Reduced I res- 
sures,” by Mr. L. T. Thorne.—* Notes on 
the Condition in which Carbon exists in 
Steel,” by Sir F. A. Abel and Mr. W. H. 
Deering.—‘“ On the Spectrum of Beryllium, 
with Observations relative to the Position of 
that Metal among the Elements,” by Mr. 
W. N. Hartley. 


THE DESIGN AND CONSTRUCTION 
OF REPAIRING-SLIPWAYS FOR 
SHIPS. 


By T. B. Licutroor, M. Inst. C.E., 
and JOHN ‘THOMPSON. 


Tue following paper was read at a meeting 
of the Institute of Civil Engineers. 


After reference to the first introduction of 
cradles on rollers by the late Mr. Morton, of 
Leith, in the year 1819, a description was 
given of a modern slipway, capable of deal- 
ing with vessels of about 2,500 tons gross 
weight, and up to 300 feet in length. Four 
sections were dealt with in detail, viz., the 
foundations, the ways, the cradle, and the 
hauling machinery, and allusion was made 
to the gradient, which had generally to be 
determined by a consideration of the amount 
and value of land at disposal, by the depth 
of water to he provided over the cradle, and 
sometimes by the natural slope of the 
ground. 

The foundations were described as not 
being difficult or expensive, except in special 
cases, as the weight of the vessel and cradle 
was spread over such a large area as to 
reduce the pressure per unit to a very small 
amount. Piling was objected to unless the 
whole length of the way was thus supported, 
as it was important to obtain uniforinity of 
bearing throughout the entire length, in 
order to avoid excessive local stresses. The 
cast-iron rails upon which the cradle travelled 
were then referred to, and the method of 
laying and fixing them on the timber-ways 
was explained. 

With regard to the submerged portion of 
the ways which usually had to be put in 
place with the assistance of divers, various 
proposals for shortening the slip, and so de- 
creasing the expense of construction, were 
dealt with. These were, first, making the 
cradle telescopic, so that when run out the 
several divisions closed up, while as soon as 
hauling commenced they opened out to re- 
ceive the vessel; and, secondly, enclosing 
the upper part of the slip within watertight 
walls, provided at the bottom with a pair of 
gates. Both these systems had been adopted 
by the Authors, but the latter was only 
applicable in cases where there was a suffi- 
cient rise and fall of tide. When diving had 
to be resorted to, the submerged portion of 
the ways was first of all framed together on 
land, and the rai!s laid. It was then floated 
out over its final position, and sunk by laying 
on a sufficient weight of stones, the ground 
having been previously prepared by dredg- 
ing and levelling up with ballast. 

The construction of the cradle was next 
mentioned. The timber used was generally 
American oak, put together in the form of 
three ribs, one at the centre and two at the 
sides, over the outer lines of rails. The ribs 
were braced together and mounted on strong 
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cast-iron wheels with wrought-iron axles 
running in cast-iron carriages. Across the 
ribs were beams of wood or iron carryin 
sliding bilge-blocks worked from the vesse 
itself. Ploughs, stays, and pawl-gear were 
provided, as well as wrought-iron guides, 
for convenience in placing the vessel. 

The hauling-up machinery was described 
as being now generally actuated by water- 
pressure, though in some cases engines with 
gearing were used, especially in slipways for 
small vessels. 

The Authors then detailed the working of 
a slipway, mentioning the preparation and 
running down of the cradle, which some- 
times are permitted to project 30 to 40 feet 
over the end of the ways, and the floating on 
of the vessel, which was guided by hawsers 
from the quay or jetty, and by the cradle- 
guides. After hauling-up had commenced, 
the ship gradually settled down on the keel- 
biocks, and the sliding bilge-pieces being 
run in, it was drawn out of the water seated 
on the cradle. In launching this process 
was reversed. ‘Two instances were then 
given of methols by which more than one 
vessel could be taken on a single slipway at 
onetime. The first was by means of hydraulic 
presses placed under the keel of the ship, 
which enabled the weight to be transferred 
from the cradle to blocks supported entirely 
on the ground, so that, by providing the 
cradle with swinging arms, it could be run 
down out of the way and prepared for re- 
ceiving another vessel. In the second 
method (Thompson and Cooper's), two 
cradles travelled on distinct sets of rails, 
with slightly different inclinations, so that 
the vessel might be transferred from one to 
the other, according as the two cradles were 
simu!taneously hauled up or lowered down. 

Morton’s hydraulic hauling-gear, in which 
the links had to be disconnected at the end 
of each upward stroke, in order to take out 
a length, and permit the ram to travel back 
and be reconnected, was then described; and 
after pointing out tle serious loss of time 
occasioned by this operation, the Authors 
proceeded to show how, by improved gear, 
loss of time was avoided. With this appa- 
ratus there was no disconnecting of links, 
which merely travelled up and down the 
ways accurding as the rams were on their 
outward or inward, connection with the 
cradle being made by pawls attached thereto, 
whieh geared with the links on their upward 
stroke, and slipped so soon as they were re- 
versed. During the short time the links 
were stationary in reversal at top and bottom, 
water was accumulated under pressure, and 
given out when the rams travelled in one 
direction or the other. 

Reference was made to Messrrs. Hayward, 
Tyler, and Co.’s hauling gear, also to that 
introduced by Messrs. Day and Summers, 
the former being objected to on account of 
its cost, and the latter from the difficulty in 
obtaining wire ropes sufticiently durable to 
work under the heavy strains to which they 
would be subjected in a large slipway. For- 
mulas were given for calculating the practi- 
cal dimensions of the hauling gear, and the 
expense of working a slipway was stated, 
both for Morton's system and that of the 
Authors. 

The average cost of construction of a slip- 
way was very difficult to determine, but it 
was stated that a slipway to haul up vessels 
weighing 2,500 tons, with 850 feet of ways, 
hauling-machinery, links, and one timber 
side-jetty, would probably come to £25,000 
without the land. 

In conclusion, the Authors said they did 
not advocate the indiscriminate use of slip- 
ways, but the choice of their adoption or 
otherwise must be left to the engineer, after 
a survey of the ground, and a careful con- 
sideration of his resources. They thought, 
however, that in many situations the slip- 
way possessed advantages in regard to first 
cost and facility in execution which should 


specially recommend it to the capitalist ; | 


while, from a shipowner’s point of view, the 
better ventilation around the vessel when it 
was withdrawn from the water, the oppor- 
tunity afforded for inspection, and the short 
time occupied in hauling-up and launching 
were very important features. 

The Paper dealt with only such methods 
a were generally in use, and did not attempt 
to describe arrangements and modifications 
which might be desirable in special cases. 
Reference was, however, made to the com- 
bined floating-dock and slips as first carried 
out in 1851 at Philadelphia, the total cost of 
which was about £163,000. 


LACK OF ENCOURAGEMENT TO 
INVENTORS. 


Ir inventors were to rely solely upon the 
commendation of their friends or the public 
as an inspiration to labour, says an exchange, 
the source of which is unknown to us, there 
would be few great inventions. The world 
looks upon inventors as a visionary and un- 
practical class of people, who merit only 
condemnation and ridicule. Just before 
Singer completed the invention of his now 
famous sewing machine, even his fellow- 
workmen in the shop where his experimen- 
tal machine was being constructed left him 
in disgust, thinking his inveution a failure. 
When Westinghouse tried to introduce his 
air brake, he et with the most chilling re- 
buffs both in this country and in Europe, 
Edison, whose inventions are the marvel of 
the present century, has been the object of 
unstinted abuse and ridicule. Some of the 
greatest creations of. his wonderful inven- 
tive mind were characterized as stupid 
failures until the demonstration of their 
successful operation overcame this hostile 
criticism. Even Thomas and Gilchrist, 
whose recent invention of the basic process 
of steel making is among the wonders of 
modern invetion in metallurgical science, 
have come in for their share of discouraging 
criticisms and rebuffs. Thus might we go 
through the whole list of inventors, from the 
earliest days to the present, and few would 
be found who have not experienced the un- 
kind and unmerited opposition, not only of 
the general public, but in most instances of 
their own personal friends. ‘The testimony 
of Fulton, Watt, Franklin, and a host of 
others renowned in the past for their 
wonderful discoveries would corroborate this 


‘statement and furnish forcible evidences of 


its truthfulness. 

Inventors, as a class, are very sensitive to 
criticism. A part of the reward which they 
hope to obtain for their invention is a public 
recognition of its value. None but an in- 
ventor can tell how disheartening are the 
unkind and unsympathetic criticisms which 
he is forced to listen to; and these criticisms 
are harder to bear because in most instances 
they are as unjust as they are unkind, often 
displaying the ignorance and superficiality 
of the speaker. That inventors are some- 
times unmanned by the ungenerous manner 
in which their inventions are received is not 
surprising. A gentleman in one of our 
Western towns, after years of study, has 
finally brought forth a very meritorious in- 
vention. During all these years he has met 
the studied opposition of his family and 
friends. His sons have even carried their 
opposition so far as to refuse to con- 
tribute a single dollar toward helping 
him introduce his invention, now that 
he has obtained a patent for it, and the 
result is that, wearied out by the dis- 
couragement which his family and friends 
have placed in his way, he has become pro- 
strated. If, at last, the world sball come to 
prize his invention for what it is worth, and 
he shall derive—as he may—a fortune from 
it, these undutiful sons will, no doubt, be 
the first to claim a share in the wealth thus 
obtained. 

The man who strives to perfect an inven- 


tion, whether successful or not, is entitled to 
the commendation of his fellow-men. We 
have never sympathized with those who 
speak sneeringly of that much-despised class 
of inventors, those who have striven to solve 
the problem of perpetual metion. Mistaken 
and erratic as they may be, they are en- 
gaged ina line of duty which is, to say the 
least, honourable and elevating. Thousands 
of inventions there are to-day that 
the world calls valueless, which, were 
they placed in practical hands, would prove 
most useful and beneficial, and a source of 
wealth to the owners. 

Inventions, as a general thing, are an in- 
novation on present customs or modes, and 
are therefore a step in advance of present 
thought. A century since, had any one sug- 
gested that any one could stand in his own 
home and hold converse with a friend fift 
miles away, he would be thought to be talk- 
ing nonsense. Had any dine at that time 
said that the mail would be carried from 
New York to Chicago in a day, he would 
have been considered equally as foolish. 
The prediction that messayes could be sent 
on lightning’s wing beneath the ocean from 
this continent to the Eastern c ntinent 
would have been hailed with ridicule. 
These inventions were steps far in advance 
of the thought or knowledge of those days. 
It does not militate against the greatness of 
the discoveries that made all these things 
possible that the dull brain of the masses 
could not comprehend them until they were 
practically display+d to the world. The 
further he is in advance of the present 
thought or knowledge of the masses, the 
greater will be the opposition which the in- 
ventor will have to overcome before he will 
attain a just recognition of his labours, 

A great inventor must be a man of inde- 
pendent thought, a man of nerve and 
courage, a man of hopefulness and determi- 
nation. Many an inventor bas been turned 
back, even when his feet were pressing the 
threshold of a great discovery, because he 
had not courage to stem the tide of opposi- 
tion which he was encountering. Many a 
practical invention has been dropped before 
completion because of the inventor's dis- 
couragement and lack of push and determi- 
nation. Twelve yearsago «certain inventor 
filed in the Patent Office at Washington an 
application for a patent for the invention of 
a certain article. On some technical grounds 
the patent was disallowed. The inventor, 
in the meantime, had been discouraged by 
his friends, and so ceased pressing his claims. 
What, then, must be his surprise to find bis 
invention now in quite general use, years 
after he had surrendered it to the public. 
The experience of this man is but a sample 
of the experience of thousands of others, 

It is a surprising thouzht when contem- 
plating what invention has done for the pro- 
gress and civilization of the age, that in- 
ventors meet with such a tardy recognition 
of their works. The wonder is that they 
are not held in higher esteem. The world 
could afford to pension its Stephensons, [its 
Trevetbicks, Ed. S. R.], its Morses, its Besse- 
mers, its Edisons, and its Bells. It has 
erected statues to some of these, and it can 
afford to erect statues to all its noted dis- 
coverers. In olden times men of scientific 
attainments were held in high esteem. Why 
ought they not to be held in a like high 
estimation to-day ? 

We grant that the names we have given 
above are so held, but there are untold 
thousands of uames of inventors of useful 
things, valuable and indispensable to the 
world, that should be placed in glowing 
letters on the scroll of fame. Our inventors 
need encouragement when they are alive, 
not after they are dead. Men i » not work 
simply to gain a fitting epitaph. Their 
needs are in the present, und the earlier the 
world recognizes and applauds their work 


' the better will it be for tiem and the inven- 


tive art.—Svientific American, 
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THE GAULARD-GIBBS SECONDARY 
GENERATOR. 


THE Royal Aquarium, Westminster, in 
establishing an Electrical Exhibition strik- 
ingly indicates the rapid advance in popu- 
larity electricity is making among the 
public outside the scientific and financial 
worlds, and the important invention of 
Messrs. Gaulard and Gibbs which is ex- 
hibited there, and which we desire to 
notice more particularly, has assisted 
in no small measure to rouse the attention 
of all practical persons whether scientists or 
not, for its aim is the solution of the initial 


ing current of high tension will generate in 
a closed selenoid «a secondary current with- 
out diminishing its own quantity, Messrs. 


Gaulard and Gibbs have constructed an 
apparatus which consists of one or more 


columns of primary and secondary coils of 
insulated wire, a column being formed by a 


cable (composed as follows), rolled round a | 
hollow wocden cylinder :—Seventy-two in- | 
in thickness | 
are twisted into six cables, which are then | 


sulated wires one millimetre 


wound round the central wire of three 


millimetres. Several of these columns may | 
be fixed on the same stand, and the terminals 


being connected up separately, the secondary 
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difficulty in the general application of elec- 
tricity, viz., its distribution. 

In Court No. 12, atthe Aquarium, Messrs. 
Gaulard and Gibbs are demonstrating every 
day, and with the most satisfactory results, 
the practical application of their theory, 
which is based upon the researches of 
Ampere. 

The influence of currents in movement 
upon bobbins of insulated copper wire have 
in effect but little occupied the attention of 
Savants since Faraday demonstrated the 
action of magnets on bobbins. 

Starting with the theory that an alternat- 


ing of the core. This of itself is a great 
advantage, for the perfect control thus ob- 
tained over the quantity render possible 
the use of incandescent lamps of all resist. 
ances. The commutator seen on the bottom 
_ plate of the stand directs the generating 
_ current through one or more of the columns 
as may be necessary, or short circuits the 
apparatus when no current is required. 
The two secondary generators we saw at 
work at the Aquarium were influenced by 
the same primary current which traversed 
also calculated carbon resistances, so that 
the generators were practically miles apart. 
One of the apparatus copptied Swan incan- 


current generated on the finer wires by the 
movement of the alternating current 
through the central conductor may be 
utilised for are and incandescent lights or 
motive power, together or separately. 

The accompanying sketch shows a 
secondary generator of fourcolumns, through 
the centres of which exciting cores of soft 
iron are raised or lowered by the movement 
of the small handles seen at the edge of the 
top partof the stand. The purpose of this 
arrangement is to regulate the quantity of 
current, which is increased or diminished 
proportionately with the lowering or rais- 


> 
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descent lamps, a Jablochkoff candle, and a 
small motor, each being under separate and 
perfect control, whilst the other secondary 
generator lighted 26 incandescent lamps. 

Each apparatus was perfectly independent 
of the other, and was manipulated with the 
greatest ease, a simple turn of the handles 
mentioned being all that was necessary to 
produce the different currents or regulate 
their quantity. 

The primary current retained throughout 
its primitive quantity. its tension only being 
lessened by the resistance in the circuit and 
secondary generators. 
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The primary circuit being closed, its 
electro-motive force may be increased ac- 
cording to the number of secondary gene- 
rators placed upon it without being danger- 
ous in the slightest degree, whilst the cur- 
rents generated are absolutely harmless. 

Another important point is, that the gene- 
rating or primary current being one of small 
quantity requires only a small conductor, 
no matter how numerous the secondary 
generators may be. This current may con- 
sequently be produced under most econon:i- 
cal conditions and transmitted a great 
distance ; thus, natural forces (such as tides 
and waterfalls), which may be a number of 
miles distant, may be utilised, or coal may 
be turned to account at the pit’s mouth, and 
the current thus produced sent along a wire 
of the size of an ordinary telegraph wire. 
In giving the name “ secondary generator”’ 
to their apparatus, Messrs. Gaulard and 
Gibbs are justified, for it generates currents 
from bobbins influenced by a primary cur- 
rent, just as a dynamo machine generates 
currents from bobbins in movement before 
magnets. 

The clumsy and mechanical turning of 
the magnet in the latter, with its attendant 
friction, vibration, and varying number of 
revolutions, is replaced by the alternating 
movement of the primary current, the accu- 
racy and economy of which are fully proved 
by the regularity of the current generated, 
which, depending only on the quantity of 
the primary current, are independent of the 
variations in the primary generating 
machine. 

We have no hesitation in saying that a 
ureat future awaits the new system, for it 
brings electricity as a domestic light within 
the reach of all, at a price which will enable 
it to compare favourably with gas; whilst 
as a distributor of motive power it has 
many advantages, such as cleanliness, noise- 
lessness, facility of transfer, absolute con- 
trolof pressure, and economy ; and in solv- 
ing the great problem of electrical distri- 
bution, Messrs. Gaunlard and Gibbs have 
undoubtedly overcome the initial difficulty 
which has prevented, up to the present, the 
general adoption of electricity. 


SIR JAMES DOUGLASS'S BURNERS. 


ONE of the most interesting and important 
of the lighting exhibits included in the gas 
section at the Crystal Palace is undoubtedly 
that provided by the company which has 
acquired the patents granted to Sir James 
Douglass in respect of his remarkable bur- 
ners,and at the present moment the advent of 
an invention of this character would appear 
to be of considerable consequence to almost 
every industry connected with the manufac- 
ture or supply of artificial light. For 
several years past the contest between gas 
and electricity, as a general means of illumi- 
nation, has been watched with much inte- 
rest, and the peculiarimportance of Sir James 
Doxglass’s new burners lies in this—that 
while they materially assist gas, as opposed 
_ to electricity, they bring into prominence a 
no mean opponent of both, viz., mineral oil. 
We are, of course, aware that there are those 
who affect to believe that under no condi- 
tien of circumstances can oil for a moment 
successfully compete with gas; but with 
such results as are indicated below as possible 
of attainment we leave it to our readers to 
form their own opinions as to whether the 
cause of the older illuminant is so altogether 
hopeless. Before proceeding tc describe the 
invention it is, perhaps, as well that just a 
word should be said in regard to the inven- 
tor. Sir James Douglass, as all the world 
knows, is the engineer to the Trinity House 
Corporation, and, as the officer in charge of 
the numerous lighthouses and lightships 
Which abound about our coasts, has, of 
course, given a very large amount of atten- 


tion to the question of lighting. One of his 


principal objects has been to obtain the best 
possible light for lighthouse purposes, and 
the result of his varied researches and ex- 
periments has been the burners which are 
the subject of this notice, which are appli- 
cable in principle to almost every use to 
which gas is now applied in ordinary busi- 
ress and private establishments, so far as 
illumination is concerned, and which in 
practical operation prove no less economical 
than efficient, giving an amount of light per 
foot of gas consumed far in excess of that 
yielded by any Argand or flat-flame burner 
known. Inventors, as a rule, are too apt 
to claim for their offsprings impossible re- 
sults, and it is, therefore, as well in the pre- 
sent instance to bear in mind the position of 
the discoverer and the objects which have 
prompted his inquiries. 

To deal with the invéntion first as a gas 
burner. It is now generally conceded that 
for illuminating purposes the Argand, or 
cylindrical form of burner, is greatly superior 
to the flat flame. In the present exhibition 
at the Crystal Palace many Argand burners 
of great beauty and great power are shown, 
but judging by alleged results the Douglass 
burner seems to stand pre-eminent. The 
South Transept is devoted to an exhibition 
of these burners. The invention, like all 
great inventions, is simplicity itself, and 
appears to us to attain finality, as it were, in 
that direction. It may be briefly described 
as a mechanical contrivance in the form of a 
combination of concentriccones, or deflectors, 
which, by their simple but peculiar shape 
and convergence, induce intense air currents 
at the point of combustion, where almost 
perfect incandescence at once takes place, 
and the maximum amount of light can 
thereby be obtained from the gas consumed ; 
and one very noticeable feature of the inven- 
tion is, that it is applicable, at avery trifling 
cost, to existing Argands, whether large or 
small. This is » most important fact, as 
there are hundreds of thousands of Argands 
now in use, and it is stated by the exhibitors 
that the addition of Sir James’s patented 
contrivance increases the illuminating power 
of even the best known Argands from fully 
50 to 80 per cent on the s.me consumption 
of gas. For instance, an ordinary 2-ringed 
Argand, giving a light equal to about 2°50 
candles per cubic foot of gas consumed 
(which is very nearly, if not quite, the 
highest service that is got from Argands 
under ordinary conditions), will, with the 
addition of the Douglass cones, give the 
increased light of 4°30 candles, or even more, 
which is a very startling statement, and, if 
correct, will undoubtedly place this invention 
in a pre-eminent position. The South 
Transept is ‘lighted up by six large six- 
ringed Argand lamps and one ten-ringed 
lamp on the Douglass principle; and some 
idea of the power of these burners may be 
formed, when it is stated that the smaller 
size, consuming about 90 cubic feet of gas 
per hour, gives a light equal to 500 candles, 
or 5°55 candles per cubic foot of gas con- 
sumed, and we are informed that even higher 
results (6°60) have been obtained under dif- 
ferent conditions. The ten-ringed burner, 
when only six of its rings are used, gives a 
light equal to 1317 candles, but when fully 
lighted, the magnificent result of over 1500 
candles is, itis stated, obtained. It may here 
be mentioned that these lamps are so con- 
structed as to work at one-third, one-half, 
two-thirds, or full power as required, so that 
users can have a great blaze of light or 
otherwise, as they may consider necessary. 
The Douglass burners, by means of their 
perfect combustion, give forth an intensely 
pure, white, soft light, which does not dis- 
tress the eye; and it is a remarkable cir- 
cumstance connected with the arrangement, 
that the glass chimney, which, from its 
liability to break, is a continual source of 
trouble and expense in the case of ordinary 
Argands, is here kept by the peculiar action 
of the air-currents at a safe temperature, the 


are directing their attention to the applica- 
tion of these burners to commercial, domes- 
tic, and other purposes. The company, at 
the special requert of the Gas Exhibition 
Committee, have undertaken the illumina- 
tion of the large clock, 40 feet in diameter, 
at the south end of the Palace. This is most 
successfully accomplished by the use of four 
30 feet Douglass burners, of 150 candle- 
power each, in conjunction with four 21 inch 
parabolic reflectors, the united powers of 
which throws a conical beam of about 16,000 
candle intensity. A more difficult area to 
illuminate effectually than the face of this 
clock—some 43 feet of diameter—could 
scsrcely be imagined. 

But, as already indicated, this burner is 
equally applicable to oil Argands as to gas, 
and has been adopted by the elder brethren 
of the Trinity House for their lighthouses 
and lightships. With oil, the results ob- 
tained are simply marvellous. It gives an 
increased illuminating power from 250 to 
300 per cent above the best appliances for- 
merly in use at an increased cost to the 
Trinity House of only 24 to 3 per cent per 
annum. Our readers will doubtless be dis- 
posed to inquire as to the practical value of 
an oil burner of this character, designed for 
use in lighthouses, to ordinary householders. 
The reply is, that the burner can be, and 
has already been, made in several sizes, and 
exactly meets the requirements of both pri- 
vate and business establishments. Some 
evidence of the great value of these oil lamps 
for domestic or office use, and of the pro- 
gress which they indicate, is afforded by the 
results of certain tests which have very 
lately been made. The company has just 
manufactured a small burner which; even 
in its partly developed state, when compared 
with one of the most successful oil lamps 
hitherto introduced to the publi:, shows the 
extraordinary nett superiority in standard 
of efficiency of over 200 per cent in favour 
of the Douglass lamp, both lamps being of 
the same dimensions, and their flame of the 
same sectional area. We have ourselves 
seen in operation one of Sir James Doug- 
lass’s small burners constructed to yielda - 
light of about 30 candles, and when the 
question of cost is considered, the impor- 
tance of such an apparatus to ordinary 
householders can scarcely be over-estimated. 
It has always been urged as a great objec- 
tion to oil lamps that they require great 
attention in trimming. In the case of this 
particular burner the trimming required is 
practically nil. It has been found. by a 
series of tests, that they will burn con- 
tinuously for from nine to sixteen or 
eighteen hours according to size, and then 
show a diminution in the light of only about 
2 per cent. When trimming is required, it 
is only necessary to pass the finger over the 
top of the burner, and a perfectly level wick 
is at once secured. When the light is re- 
quired no longer, the supply of oil to the 
burner is stopped, and the top of the wick 
becoming charred, can easily be brushed off, 
the upper part of the wickholders being so 
constructed as to facilitate this operation. 
And now as to the question of cost. It has 
been ascertained that one gallon of oil used 
in these burners will yield the same amount 
of light as 450 cubic feet of gas. The price 
paid by the Trinity Corporation for its oil is, 
we believe, 9d. per gallon. Our readers will 
therefore have iittle difficulty in calculatin 
for themselves the relative cost of oil an 

as when these buruers are available. In the 
United States, Germany, or Ruasia, where 
oil is cheap and gas dear, Sir James Doug- 
lass’s patents must be simply invaluable. 
In many of the cities of the United States 
gas is at least two dollars per 1000 feet. 


| flame being kept steady and compact in the 
| centre of the chimney, thus reducing the 
| risk of breakage to a minimum. The Im- 
| proved Gas and Oil Burner’s Company, of 
| 32, Palmerston Buildings, who have pur- 
| chased the whole of Sir J. Douglass’s patents, 
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It may be a matter of some _ interest 
to notice the progress of lighthouse illumina- 
tion in the case of the famous Eddystone, 
the new structure being the first to be pro- 
vided with Sir James Douglass’s improved 
system. In Smeaton’s day the Eddystone 
was lighted by 24 candles, of six to the 
pound, arranged on a chandelier, without 
any reflector. Early in the present century 
they were superseded by 24 oil lamps, with 
reflectors. In 1845 the Argand lamps and 
reflectors were abolished in favour of Fres- 
nel’s new dioptric system, by which one large 
central central flame was employed, the rays 
from which were magnified and refracted. 
This apparatus, with a 4-inch lamp, remained 
in operation until the new Eddystone Light- 
house, when a new 6-wicked burner, of the 
last new patent of Sir James Douglass, was 
for the first time introduced, which gives a 
flame of 4} inches diameter, and is equal to 
722 standard sperm candles. The novelty of 
the development does not rest here, for two 
6-wicked burners are fitted, one superposed 
on tle other, the vertical distance between 
the two being about 6} feet, so that, if the 
atmosphere is not clear, flashes of enormous 
intensity can be sent forth by use of these 
powerful lights, the combined illuminating 
power of which is said to be equivalent to a 
quarter of a million of candles, or about 
6000 times the intensity of the original 
candlelight of Smeaton’s time. 

The feregoing particulars will, we think, 
be held to be fully sufficient to justify the 
remark with which we opened, as to the 
valuable and important nature of this inven- 
tion of Sir James Douglass, whose whole 
iife has been more or less devoted to the 
question of increasing the illuminating power 
of gas and oil in the lighthouses under his 
control. The results he has obtained are 
truly marvellous. 


A NOTE ON SAP. 
By ProFressor ATTFIELD, F.R.S. 


TuE following Paper was read at an Even- 
ing Mecting of the Pharmaceutical Society, 
April 4, 1883. 

Beneath a white birch tree growing in my 
garden I noticed, recently, a very wet place 
on the gravel path, the water of which was 
obviously being fed by the cut extremity of 
a branch of the birch about an inch in dia- 
meter and some ten feet from the ground. 
I afterwards found that exactly fifteen days 
ago circumstances rendered necessary the 
removal of the portion of the branch which 
hung over the path, four or five feet being 
still left on the tree. The water or sap was 
dropping fast from the branch, at the rate of 
16 large drops per minute, each drop twice 
or thiice the size of a ‘‘ minim,’’ and neither 
catkius nor leaves had yet expanded. I de- 
cided that some interest would attach to a 
determination both of the rate of flow of the 
fluid and of its chemical composition, espe- 
cially at such a stage of the tree's life. 

A bottle was at once suspended beneath 
the wound so as to catch the whole of the 
exuding sap. It caught nearly five fluid 
ounces between eight and nine o’clock. 
During the succeeding eleven hours of the 
night 44 fluid ounces were collected, an 
average of four ounces per hour. From 8.15 to 
9.15 this morning, very nearly seven ounces 
were obtaned. From 9.15 to 10.15, with 
bright sunshine, eight ounces. From 10.15 
until 8.15 this evening the hourly record kept 
by my son Harvey shows that the amount 
during that time has slowly diminished from 
eight to a little below seven ounces per hour. 
Apparently the flow is faster in sunshine 
than in shade, and by day than by night. 

It would seem, therefore, that this slender 
tree, with a stem which at the ground is only 
seven inches in diameter, having a height of 
39 feet, and before it has any expanded 
leaves from whose united surfaces large 


amounts of water might evaporate, is able 
to draw from the ground about four litres, 
or seven-eighths of a gallon of fluid every 
twenty-four hours. That at all events was 
the amount flowing from this open tap in its 
water system. Even the topmost branches 
of the tree had not become, during the fifteen 
days, abnormally flaccid, so that, presumably, 
no drainage of fluid from the upper portion 
of the tree had been taking place. For a 
fortnight, therefore, the tree apparently had 
been drawing, pumping, sucking—I know 
not what word to use—nearly a gallon of 
fluid daily from the soil in the neighbour- 
hood of its roots. This soil had only an 
ordinary degree of dampness. It was not 
wet, still less was there any actually fluid 
water to be seen. Indeed, usually all the 
adjacent soil is of a dry kind, for we are on 
the plateau of a hill 265 feet above the sea, 
and the level of thelocal reservoir into which 
our wells dip is about 80 feet. below the 
surface. My gardener tells me that the tree 
has been ‘‘ bleeding ” at about the same rate 
for fourt-en of the fifteen days, the 
first day the branch becoming only some- 
what damp. During the earlier part of that 
time we had frosts at night, and sunshine, 
but with extremely cold winds, during the 
days. At one time the exuding sap gave, I 
am told by two different observers, icicles a 
foot long. A much warmer, almost summer, 
temperature has prevailed during the past 
three days and no wind. This morning the 
temperature of the sap as it escaped was 
constant at 52° F., while that of the sur- 
rounding air was varying considerably. 

The .collected sap was a clear, bright, 
water-like fluid. After a pint had stood 
aside for twelve hours there was the merest 
trace of a sediment at the bottom of the 
vessel. The microscope showed this, to con- 
sist of parenchymatous cells, with here and 
there a group ot the wheel-like or radiating 
cells which botanists, I think, term sphere- 
crystals. The sap was slightly heavier than 
water, in the proportion of 1005 to 1000. It 
had a faintly sweet taste and a very slight 
aromatic odour. 

Chemical analysis showed that this sap 
consisted of 99 parts of pure water with 1 
part of dissolved solid matter. Eleven- 
twelfths of the latter was sugar. 

That the birch readily yields its sap when 
the wood is wounded is weil known. Phillips, 
quoted by Sowerby, says :— 


‘* Even afflictive birch 
Cursed by unlettered youth, distils 
A limpid current from her wounded bark, 
Profuse of nursing sap.” 


And that birch sap contains “sugar is 
known, the peasants of many countries, 
especially Russia, being well acquainted with 
the art of making birch wine by fermenting 
its saccharine juice. 

But I find no hourly or daily record of 
the amount of sugar-bearing sap which can 
be drawn from the birch, or of any sap from 
any tree, before it has acquired its great 
digesting or rather developing and transpir- 
ing apparatus—its leaf system. And I do 
not know of any extended chemical analysis 
of sap either of the birch or other tree. 

Besides sugar, which occurs in this sap to 
the extent of 616 grains, nearly an ounce 
and a half per gallon, there are present a 
mere trace of mucilage: no starch; no 
tannin ; 3} grains per gallon of ammoniacal 
salts yielding 10 per cent. of nitrogen; 3 
grains of albumenoid matter yielding 10 
per cent. of nitrogen; a distinct trace of 
nitrites; 7°4 grains of nitrates containing 
17 per cent. of nitrogen; no chlorides, or 
the merest trace; no sulphates; no sodium 
salts; a little of potassium salts: much 
phosphate and organic salts of calcium; 
and some similar magnesian compounds. 
These calcareous and magnesian substances 
yield an ash when the sap is evaporated to 


| dryness and the sugar, and | other organic 


matter burnt away, the amount of this re. 
sidual mineral matter being exactly 50 grains 
per gallon. The sap contained no peroxide 
of hydrogen. It was faintly if at all acid, 
It held in solution a ferment capable of 
converting starch into sugar. Exposed to 
the air it soon swarmed with bacteria, its 
sugar being changed to alcohol. 

A teaspoonful or two of, say, apple juice, 
and a tablespoonful of sugar put into a 
gallon of such rather hard well-water as we 
have in our chalky district, would ve 
fairly represent this specimen of the sap of 
thesilver birch. Indeed, inthe phraseolo 
of a water-analyst, I may say that the sap 
itself has 25 degrees of total, permanent, 
hardness. 

How long the tree would continue to 
yield such a flow of sap I cannot say. Pro- 
bably until the store of sugar it manufac- 
tured last summer to fe2d its young buds 
this spring was exhausted. Even within 
twenty-four hours the sugar has slightly 
diminished in proportion in the fluid. 

Whether or not this little note throws a 
single ray of light on the much debated 
question of the cause of the rise of sap in 
plants I must leave to botanists to decide. 
I cannot hope that it does, for Julius Sachs, 
than whom no one appears to have more 
carefully considered the subject, says, at 
page 677 of the recently published English 
translation of his text-book of botany, that 
“ although the movements of water in plants 
have becn copiously investigated and dis- 
cussed for nearly two hundred years, it.is 
nevertheless still impossible to give a satis- 
factory and deductive account of the mode 
of operation of these movements in detail.” 
As achemist and physicist myself, knowing 
something about capillary attraction, exos- 
mose, endosmose, atmospheric pressure and 
gravitation generally, and the movements 
caused by chemical attraction, I am afraid I 
must concur in the opinion that we do not 
yet know the real ultimate cause or causes 
of the rise of sap in plants.—From tie Phar- 
maceutical Journal. 


- An ingenious device for.a Jantern has been 
patented by Mr. David C. Baughman, of 
Albion, Ind. The invention consists in a 
false top forming an air space in the upper 
part of the lantern, from which the air is 
cond.cted to the lamp by downwardly pro- 
jecting air tubes. The invention also con- 
sists in an exterior and an interior chimney 
in the upper part of the lantern, which 
chimneys are covered by a cowl provided 
with a side opening and a weather vane, 
whereby the air inlet and outlet can be 
covered and the wiud prevented from passing 
through the opening of the cowl, by which 
device the air as it reaches the lamp flame is 
warm, and the brightness of the light in- 
creased. 

Galvanising or coating fence or other wires 
with metal has been patented by Mr. Henry 
Cull, of Johnstown, Pa. ‘The inventioncon- 
sists in two chambers connected by a pipe or 
tube, one of which is to be heated and sup- 
plied with metal for galvanising until the 
melted metal shall have flowed into and 
nearly filled the second receptacle, which 
must be kept hot also. The wire, after 
being properly treated with acid, is passed 
threugh a pipe arranged for the purpose, 
and up through the top over an apparatus 
for coiling, which gives the wire a steady 
and continuous motion through the metal. 
As the liquid metal in pipe and receptacle 
is being gradually taken up by the wire, 
more is gradually flowing in from the re- 
ceiving pan, which must be supplied from 
time to time as it runs low. By this 
arrangement the addition of cold metal has 
so little effect upon the temperature of the 
metal at the point where it is applied to the 
wire, that the coating is at all times light, 


even, and smooth. 
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